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ABSTRACT 
 This mixed-methods study looked at the relationship between self-determined 
motivation and strength improvements in an off-season strength and conditioning 
program. The Intrinsic Motivation Inventory (IMI; Ryan, 1982), which assesses 
motivation according to the tenets of Self-Determination Theory (SDT; Deci & Ryan, 
1985) measured self-determined motivation in this study. Strength was measured by the 
Epic Strength Index (ESI; Epley, 2004), which factors the amount of weight lifted along 
with the bodyweight and gender of the athlete to determine a strength index. Strength 
improvement was measured as the difference between ending and beginning ESI scores. 
 The participants consisted of one-hundred-twenty-seven male and female athletes 
ranging between 14–22 years of age and representing a variety of sports including several 
multi-sport athletes. Each participant was tested in the Power Clean, Bench Press, and 
Squat at the beginning and end of the program as part of their regular training program. 
During the second week of the program, the athletes completed the IMI. The amount of 
weight each athlete lifted in each of the three weightlifting exercises was computed by 
the ESI yielding an individual strength index for each lift, along with a total score for all 
  vii 
three lifts. 
 Correlation and regression analyses revealed a significant relationship between 
self-determined motivation and strength improvements. The average of all IMI scores 
independently predicted 50.65% of the variance in strength improvements. Correlation 
analysis also showed significant relationships for gender and age on ESI improvements, 
in that females and younger athletes tended to improve more. When a regression analysis 
accounting for the effects of gender and age on strength improvements was performed, 
Self-determined motivation still predicted 49.54% of the improvements. 
 At the conclusion of the study, eight of the athletes participated in qualitative 
interviews. The eight participants represented two male and two female participants from 
both the top and bottom quartiles of average IMI scores. The qualitative interviews from 
the work of Hassandra, Goudas, and Chroni (2003) and Vazou, Ntoumanis, and Duda 
(2005) who used qualitative analysis to study differences in motivational patterns of 
secondary physical education students and 14 to 16 year-old athletes respectively. The 
interview questions were formulated to determine factors that affected the initial decision 
to participate in the program, as well as to discern differences among the top and bottom 
quartiles participants. 
 The qualitative analysis revealed many similarities and some differences between 
those in the top and bottom quartiles of motivation. Athletes in both categories mentioned 
motivation for improvement as the prime reason for participation and as a rewarding 
aspect of the program. Also common to both groups of athletes was the important role of 
teammates and coaches in deciding to participate in this program. The main difference 
  viii 
between the top and bottom quartiles was in the discussion of “least enjoyed aspects of 
the program” and “difficulties of the program”. While those in the top quartile of 
motivation reported to that they mostly liked the program and mentioned only 
transportation as a difficulty of the program, those in the bottom quartile provided a wide 
variety of responses to these questions. 
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Chapter One: Introduction 
 This chapter will introduce the reader to a theory of human motivation, Self-
Determination Theory (Deci & Ryan, 1985) that will form the basis of the current 
research. The following sections will define the key concepts of self-determination 
theory. Particular attention will be given to understanding the potential importance of 
these concepts within an athletic environment. This chapter will then focus on the 
research that has been conducted in SDT in relation to sport and physical activity with 
particular attention given to an area of study not fully addressed in the literature. Finally, 
this chapter formulates specific research questions designed to address the identified gap 
in the literature and outlines the steps this study takes to add to our understanding of that 
area. 
Self-Determination Theory 
 A popular framework for studying human motivation is Self-Determination 
Theory (SDT; Deci & Ryan, 1985). Deci and Ryan (Deci, 1971; Deci & Ryan, 1980, 
1985), the two authors who developed SDT, built it upon the seminal works of White 
(1959), deCharms (1968), and Angyal (1941), among others. SDT is a general theory of 
human motivation that concerns human functioning and development within social 
contexts and focuses on the degree to which human behaviors are volitional (Deci & 
Ryan, 1985). 
 SDT advances our understanding of human motivation in several important ways, 
two of which are most relevant to the current research. First, SDT defines a hierarchy of 
motivation (Vallerand, Fortier, & Guay, 1997), which allows for a more detailed 
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discussion of motivational processes. Second, SDT outlines three psychological needs, 
autonomy, relatedness, and competence, relate to human flourishing (Deci & Ryan, 
1985). The next two sections explore these concepts in greater detail and explain how 
they will inform our current study. 
Hierarchy of Motivation 
 Motivation involves performing an activity with intention Ryan and Deci (2000a). 
Conroy, Elliot, and Coatsworth (2007) define motivation as “the process of initiating, 
directing, and sustaining behavior” (p. 182). In SDT, the reasons behind initiating and 
sustaining the behavior are as important as the behavior itself. Particular attention in SDT 
is given to the concepts of intrinsic motivation, self-determined motivation, and differing 
forms of extrinsic motivation. 
Intrinsic Motivation 
 Intrinsic motivation exists when the reason to perform the activity resides within 
the activity itself (Deci & Ryan, 1980, 1985). This is in contrast to extrinsic motivation in 
which the reason for performing the activity is outside of the activity itself. This 
definition of intrinsic motivation requires that an activity is performed for its own sake 
and not to achieve a separable outcome. If athletes exert a maximal effort at practice to 
earn the respect of a coach, then the coach's respect is a separable outcome. If the athletes 
could find another way to earn the coach’s respect, they might put forth less effort at 
practice. Conversely, if athletes provides a maximal effort at practice simply because they 
enjoy playing the sport, then no separable outcome is sought and the motivation is 
intrinsic by the definition laid out by Deci and Ryan.  
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 Of course, multiple motives to do a given activity can exist simultaneously. 
Athletes can enjoy both their sport and still hope to impress their coach. SDT 
acknowledges the prevalence of multiple motives (Deci & Ryan, 1980, 1985; Ryan & 
Deci, 2007), however, to the extent that the motives are enjoyment of the sport, the 
motivation is intrinsic, and to the extent that the motives are to impress the coach, or any 
other separable outcome, the motive is considered extrinsic. Vallerand et al. (1997) takes 
this concept further and identifies three specific types of intrinsic motivation. The three 
types are: 
 To know 
 To accomplish 
 To experience stimulation 
 
 To Know. “Curiosity, desire for novelty, or the need to understand and make 
meaning of an experience” is what prompts the intrinsic motivation to know (Walker, 
Foster, Daubert, & Nathan, 2005, p. 9). For the intrinsic motivation to know to be 
operative, the desire to know must be for the pure sake of knowing. If an athlete studies a 
playbook to impress the coach, then the goal of the activity is separable from the activity. 
In other words, if it was possible to impress the coaches another way, that athlete might 
not study the playbook. Alternatively, if an athlete studies the playbook for the pure 
fascination with learning more about the sport, then the intrinsic motivation to know is 
operative. Once again, there is a great possibility for multiple motives to exist 
simultaneously. An athlete that enjoys learning more about the sport cannot separate the 
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fact, and likely would not want to, that the coach is also likely to be impressed. 
 To Accomplish. The motivation to accomplish drives people to achieve goals, 
master skills, and complete tasks. As with the intrinsic motivation to know, it is important 
for this motivation to be purely for the sake of accomplishing within itself for it to be 
intrinsic motivation. If the goal is to accomplish a feat in order to impress others, then the 
feat is instrumental to a goal outside of the activity. In other words, the motive is not 
inherent in the activity it is outside of it. When the accomplishment of the activity is its 
own reward, the activity is intrinsically motivated. Many people experience this 
motivation with different activities. For many, completing crossword puzzles is a perfect 
example of this type of intrinsic motivation. There is no prize for completing the puzzle, 
and in most cases, it is not likely to be something to call others and boast about 
afterwards. Yet, the sense of accomplishment that comes with the process of filling out 
the crossword puzzle is a great joy to which many people look forward. 
 To Experience Stimulation. The third source of intrinsic motivation is the 
motivation to experience stimulation. When involved with the motivation to experience 
stimulation, a person is enjoying the activity for the excitement it brings. The actual 
physical feeling that the body produces while engaged in the activity is the goal of 
performing the activity. For many, this might be the easiest form of intrinsic motivation 
to conceptualize. It is when an activity is done simply because it feels good to be doing 
it. Many people exercise, play pickup basketball, go bowling, or do a variety of other 
activities simply because it feels good to be doing it. As always, motivational states can 
be complex. Some people might enjoy their exercise routine, but also crave the health 
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benefits that accompany the regular performance of exercise. As long as the experience 
of the physical stimulation that is derived from the activity is one of the goals of 
performing the activity, then, to that extent, the activity is within the confines of the 
intrinsic motivation to experience stimulation. Table 1.1 shows a graphic representation 
of the three types of intrinsic motivation. 
Table 1.1: The Three Types of Intrinsic Motivation 
To Know To Accomplish To Experience Stimulation 
Curiosity; to acquire 
knowledge for the sake of 
knowing 
To achieve a personally 
set goal simply for the 
satisfaction that ensues 
To engage in an activity for 
the physical enjoyment that 
the activity provides 
 
Self-Determined Motivation 
 Between intrinsic motivation, in which the goal of the activity is encompassed 
within the activity itself, and amotivation, which denotes a complete lack of motivation, 
there exists a great range of differing qualities of extrinsic motivation. Certainly, there is 
a significant difference between athletes who engage in activities that, while not 
enjoyable, are chosen freely to further their own goals, and athletes who are coerced into 
activities by overzealous parents, demanding coaches, or other outside pressures. Within 
the tenets of SDT, motivation can be divided into two broad categories: self-determined 
and other determined (Deci & Ryan, 1985). 
 Self-determined motivation is at the heart of SDT’s principles, and is represented 
in the very name “Self-Determination” Theory. It encompasses both intrinsic motivation 
and extrinsic motivation that is performed for personally set goals (Deci & Ryan, 1985). 
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An example of self-determined extrinsic motivation occurs when athletes take part in a 
weightlifting program not because they enjoy it, nor because a coach or parent is coercing 
them to do so, but because they have set a personally meaningful goal of increasing their 
strength levels and believe that participation in the program is the best way to achieve 
that goal. 
 At the other end of the motivational continuum is other-determined motivation. 
According to SDT, other-determined motivation occurs when athletes perform an activity 
that is not only not enjoyable, but when the athlete experiences no choice in the process 
(Deci & Ryan, 1985). If, for example, the athletes do not believe that the weightlifting 
program will increase their strength or do not desire the strength increases that it will 
bring, but are coerced into participating by overzealous parents, or demanding coaches 
who threatens to limit playing time for athletes who do not participate, then the motive to 
perform the activity rests completely outside of the athlete and is, therefore, other-
determined. 
Extrinsic Motivation 
 Extrinsic motivation includes any motivation in which the reason for performing 
the activity is to achieve an outcome that is separable from the activity itself (Deci & 
Ryan, 1980, 1985). In addition to the two broad categories of self-determined and other-
determined motivation, SDT provides a continuum of extrinsic motivation (Deci & Ryan, 
1985; Vallerand, Briere, Blanchard, & Provencher, 1997). The continuum consists of four 
categories of extrinsic motivation that represent increasing levels of self-determinism. 
The four categories of extrinsic motivation are: 
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 External Regulation 
 Introjected Regulation 
 Identified Regulation 
 Integrated Regulation 
 
 The first two forms of extrinsic motivation, external and introjected regulation, 
represent other-determined forms of motivation. The last two, identified and integrated 
regulation, represent self-determined forms of motivation. For the sake of clarity and 
continuity with the purpose of this study, the differing motives for athletes engaged in an 
off-season strength training regimens will be used to demonstrate all four forms of 
extrinsic motivation. 
 External Regulation. External Regulation is the most other-determined form of 
extrinsic motivation because the motivation to perform the activity is completely outside 
of the person performing the activity (Deci, 1971; Ryan & Deci, 2000a). This refers to 
athletes who engage in the strength-training program to gain rewards or to avoid 
punishments. The athletes may be responding to a coach who has threatened a loss of 
playing time or unpleasant activities at future practices if the athletes do not partake in 
the program. 
 Research in SDT has consistently demonstrated that when external regulators are 
used to coerce people into performing an activity, previously held intrinsic and self-
determined extrinsic motivation is undermined. Deci’s (1971) initial studies into intrinsic 
motivation were founded on this very principle. When people feel pressured to perform a 
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previously enjoyed task, the enjoyment is lessened. An interesting and important concept 
within SDT is that even rewards when used in a controlling fashion, can undermine self-
determined motivation. In fact, in his original studies, Deci (1971) used rewards, 
specifically monetary rewards, and not punishments to coerce behavior, and found that 
these rewards exerted a negative influence on preexisting intrinsic motivation. 
 It is also important to consider that even positive verbal comments can be 
deleterious to self-determined motivation if viewed by the athletes as rewards designed to 
control behavior (Deci & Moller, 2005; Vansteenkiste, Lens, & Deci, 2006). This is 
interesting in light of Deci's (1971) initial studies, which showed a positive effect for 
verbal rewards on intrinsic motivation. However, the studies conducted by Vansteenkiste 
et al. (2006) and Deci and Moller (2005) have demonstrated that verbal comments only 
increase self-determined motivation when viewed as positive informational feedback. 
These studies have demonstrated that when athletes are given feedback, which they view 
as information, that they are progressing towards their personally held goals, then the 
feedback increases intrinsic and self-determined extrinsic motivation. Alternatively, these 
studies have shown that when athletes interpret the positive verbal feedback as a reward 
for complying with outside demands, it has the effect of lowering their self-determined 
motivation. 
 Introjected Regulation. The next step along the motivational continuum is 
introjected regulation, or introjection. In introjection, the athlete performs to feel a sense 
of pride or to avoid feeling guilty (Ryan & Deci, 2000b). Ultimately, the athletes still 
participate in the strength program to obtain rewards and avoid punishments, only now 
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the athlete has begun to internalize the values of others and is self-administering the 
rewards and punishments. At this stage of motivation, an athlete is not directly 
confronted with the threat of a punishment, or promise of a reward, but still feels the 
pressure internally. 
 People experiencing introjection will likely continue to perform an activity even if 
no one is around to administer rewards and punishment. They will do so to avoid feeling 
guilty and not because they have decided that the activity is beneficial to them. The 
relevant point, as it relates to motivation is that they are engaging in the activity to avoid 
a negative internal state and not because they have chosen to do so to further their 
personally held goals. 
 Identified Regulation. The first form of extrinsic motivation that is self-
determined is Identified Regulation (Ryan & Deci, 2000b, 2007). At this stage, the 
people identify with the value of an activity. People at this level of extrinsic motivation 
will perform an activity neither because it is enjoyable nor to alleviate feelings of guilt, 
but because they have set a self-determined goal and have decided that performing this 
activity is the best way to achieve that goal. Although the motivation does not rest within 
the activity and the activity is still being performed to obtain a separable outcome, the 
motivation does reside within the individual. The separable outcome is a personally held 
value of the individual athletes and the activity was freely chosen by the athletes to 
advance further towards that goal. It may be that parents, coaches, or teammates have 
helped the athlete to reach the conclusion that this activity is the best way to achieve the 
goal, but it is still the athletes’ choice to pursue the activity. 
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 Integrated Regulation. The most self-determined form of extrinsic motivation is 
Integrated Regulation (Ryan & Deci, 2000a, 2007). At this stage, the athletes not only 
identify with the value of the activity, but performing the activity has become part of who 
the athletes are as people, in that it has become fully integrated with their personalities. 
For example, the above-mentioned athletes began lifting weights, not out of intrinsic 
motivation, but because of personally set goals, which they believe lifting weights will 
further. When those athletes begin the weight-lifting program, it may be a struggle to stay 
on the program due to competing desires, which may be more immediately rewarding. 
Time with friends, going to the movies and many other activities certainly can at times 
provide more immediate joy than a strenuous strength-training program. If those athletes 
are in identified regulation in regards to the program, lifting weights will generally win 
out because of the identification with the value of the strength-training program in 
relation to their own goals. After some time, however, the athlete may reach a point in 
which the lifting program, while still not necessarily being intrinsically rewarding, will 
feel very natural. The athlete will perform the program without any internal strife and 
may eventually get to a point in which the athlete does not “feel right” unless the program 
is performed. At this point, the behavior has become fully integrated with the athletes’ 
personalities. See figure 1.1 for a graphic representation of the Hierarchy of Motivation. 
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Figure 1.1: Hierarchy of Motivation 
 Intrinsic Motivation 
Self  
Determined 
Integrated Regulation 
Identified Regulation 
Other 
Determined 
Introjected Regulation 
External Regulation 
 Amotivation 
Adapted with permission from Hagger, M. S., & Chatzisarantis, N. L. (Eds.). (2007). 
Intrinsic motivation and self-determination in exercise and sport. Champaign: Human 
Kinetics. 
 
Human Psychological Needs 
 An important concept within SDT is that people are proactive by nature and 
that social contexts can facilitate or impede their functioning. Specifically, SDT 
proposes three basic psychological needs (Ryan and Deci, 2007). The satisfaction of 
these needs leads to human thriving, and the thwarting of these needs leads to 
decreases in motivation and well-being. The three needs are autonomy, relatedness 
and competence. 
Autonomy 
 The SDT conceptualization of autonomy is built upon the work of deCharms 
(1968). It concerns feelings of volition and choice in the activities in which a person takes 
part. Autonomy is at the core of SDT’s philosophy and autonomous motivation is often 
used as a synonym for self-determined motivation (Deci & Ryan, 1985; Ryan & Deci, 
 
 
 
12 
2007). 
Relatedness 
 Deci (1995) also posits that relatedness is an inherent human need. SDT defines 
relatedness as the establishment of meaningful connections to other people (Baumeister 
& Leary, 1995). Deci (1995) has commented that, “People not only need to be effective 
and free [i.e. competent and autonomous]; they also need to feel connected with others in 
the midst of being effective and autonomous. We call it the need for relatedness, the need 
to love and be loved, to care and be cared for” (p. 88). To some, the importance of 
relatedness may seem to contradict the importance of autonomy, but Deci (1995) 
contends that, “To advocate autonomy does not mean to call for self-indulgence, because 
being truly oneself involves accepting responsibility for the wellbeing of others” (p. 103). 
Deci and Ryan (1985) also posited that fostered correctly, autonomy and relatedness will 
complement each other. 
Competence 
 SDT’s concept of competence is in accordance with that outlined by White 
(1959). It involves feelings of mastery in regards to completing a task. The need for 
competence is never more relevant than as it relates to sport participation. Athletes spend 
countless hours in team and individual practices all in an attempt to develop their 
competence in their chosen sport to the highest possible level. Sporting experiences 
provide excellent opportunities to satisfy the need for competence. Yet, these same 
sporting experiences, especially competitive game play, have the potential to thwart 
feelings of competence and destroy motivation if they are viewed by the athletes as being 
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more controlling and pressure building than as opportunities to develop and demonstrate 
their competencies (Ryan & Deci, 2007). Table 1.2 provides a graphic representation of 
the three psychological needs. 
Table 1.2: The Three Human Psychological Needs 
Autonomy Competence Relatedness 
Self-Governance;  this 
need is met through a sense 
of choice and control 
within one’s life 
Skill; this need is met by 
experiencing a feeling of 
mastery within one’s 
environment 
Connecting with others; 
this need is met by 
experiencing fulfilling 
interpersonal relationships 
 
 
Research Gap 
 Almost from its inception, researchers have recognized SDT’s great potential in 
the fields of sport and exercise (see Hagger & Chatzisarantis, 2007, for a review). Within 
these fields, many positive outcomes have been associated with SDT. In terms of 
physical activity, studies have demonstrated a positive relationship between self-
determined motivation and increased physical activity (Sebire, Jago, Fox, Edwards, & 
Thompson, 2013; Teixeira, Carraca, Markland, Silva, & Ryan, 2012), positive emotions 
(Frederick, Morrison, & Manning, 1996; Li, 1999), physical activity intensity (Standage, 
Duda, & Ntoumanis, 2003; Wilson & Rodgers, 2004), exercise adherence (Fortier & 
Grenier, 1999; Ryan, Frederick, Lepes, Rubio, & Sheldon, 1997), and stages of physical 
activity behavior change (Ingledew, Markland, & Medley, 1998; Mullan & Markland, 
1997). Thogersen-Ntoumani and Ntoumanis (2006) found self-determined motivation to 
be positively related to future intention to exercise, self-efficacy, and physical self-worth, 
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while negatively related to social physique anxiety. 
 Studies of self-determined behavior in sport have confirmed its positive 
relationship to sport persistence (Pelletier et al., 2001; Sarrazin, Vallerand, Guillet, 
Pelletier, & Cury, 2002), retention (Garcia-Calvo, Cervello, Jimenez, Iglesias, & 
Moreno-Murcia, 2010; Hollembeak & Amorose, 2005), and positive team experiences 
(Sheldon & Anna Watson, 2011). Additionally, the self-determined behavior and creation 
of autonomy supportive environments has been found to negatively correlate with 
burnout in athletics. A study conducted by Amorose and Anderson-Butcher (2007) found 
that, among high school and collegiate athletes representing a variety of different sports, 
the benefits of autonomy supportive coaching behaviors held across gender and 
competitive level. 
 Despite the large and growing body of literature supporting the role of self-
determined motivation in sport and physical activity contexts, few studies have measured 
its relationship to direct measures of physical performance. The following discussion will 
review three specific studies that are an exception to the lack of research on physical 
performance measures in SDT. This section will then conclude by detailing an area 
currently unexplored in the literature. 
 One exception to the above-mentioned lack of research investigating the self-
determined motivation in relation to physical performance measures is a study conducted 
by Wilson, Rodgers, Blanchard, and Gessell (2003). This study was comprised of 53 
volunteers from the local community who agreed to take part in a twelve-week exercise 
program. The programs were individually customized for each participant based on 
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VO2max scores, with the goal of improving VO2max by the end of the twelve-week 
program. The study revealed that higher scores in both competence and autonomy 
positively predicted improvements in VO2max, along with increased exercise behavior 
and more positive attitudes towards exercise. 
 Dyrstad, Soltvedt, and Hallen (2006) conducted another study that examined the 
relationship between self-determined behavior/motivation and performance 
improvement measures. This study utilized 107 Norwegian male infantry soldiers during 
a peacekeeping mission. The researchers gauged the soldiers’ physical fitness by 
measuring maximal oxygen uptake during exercise, timing a three-kilometer run, and 
testing maximum repetitions of push-ups, sit-ups, and chin-ups. These measures were 
tested at the beginning and end of one year of service. While the soldiers’ participation 
in much of the physical training was not voluntary, interestingly they still had control 
over their training volume. In addition, there was not a specifically mandated level of 
fitness required of the soldiers. Dyrstad et al. (2006) observed a large variation in 
training volume among the soldiers and found that there was statistically significant 
positive relationship between self-determined motivation and increases in training 
volume. This finding extends the work of Sebire et al. (2013) and Teixeira et al. (2012), 
which showed increased physical activity amongst children who reported higher levels 
of self-determined motivation. However, the correlation between self-determined 
motivation and the physiological measures of maximal oxygen uptake, three-kilometer 
run, push-ups, sit-ups, and chin-ups, while positive, were not statistically significant. 
 Gillet, Vallerand, Amoura, and Baldes (2010) also conducted a study measuring 
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performance and self- determined motivation. This study differed from the previous two 
in that it focused on an athlete population. In all 101 judokas (practitioners of the sport 
of judo) participated in this study. The study revealed, through structured equation 
modeling, that perceptions of autonomy-supportive coaching practices predicted 
athletes’ self-determined motivation. This self-determined motivation in turn predicted 
increased sports performance among the judokas. It is important to note, that this study 
measured performance, not performance improvement. The study utilized one particular 
competition and found that the athletes who perceived their coaches as more autonomy-
supportive were more self-determined and performed better at a single competition than 
judokas who perceived their coaches to be more controlling. Performance improvements 
over time were not measured. 
 The previous three studies lend support for SDT by applying its principles into the 
area of physical performance measures. The study by Wilson et al. (2003) correlates self-
determined motivation to performance improvement measures, while the study conducted 
by Dyrstad et al. (2006) failed to confirm this relationship to a degree that is statistically 
significant. The study by Gillet et al. (2010) extends this research further by analyzing 
autonomy supportive coaching behaviors in relation to performance measures in an 
athlete population in the sport of judo; however, this study did not measure improvement 
of performance. No study to date has measured performance improvement in an athlete 
population. 
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Purpose of the Study 
 This study has two main purposes. The first purpose is to extend our 
understanding of autonomous behavior to performance improvement measures athletes. 
By assessing self-determined motivation and by directly using quantitative performance 
measures within an athlete population, this study will seek to understand any relationship 
between these two concepts for athletes. 
 This study utilizes strength as the measure of performance and, therefore, 
increases in strength as the measure of performance improvement. Strength has 
advantages as a measure of performance in sports. First, strength is a key performance 
indicator in many sports (Epley, 2004). Thus, the use of strength improvement as the 
measure of performance improvement allows this study to be applicable to a wide range 
of sport settings and a great many coaches and athletes. While other measures exist, such 
as technical (Collins & Hodges, 2001) and tactical (McPherson, 1994) improvements. 
These others measures are often sport specific. Strength provides a clear measure that is 
more broadly applicable across sports. This fact allows this study to provide a direct 
measurement of strength improvement to self-determined motivation among athletes 
from a variety of different sports. 
 
Research Question: What is the relationship between self-determined motivation and 
strength improvements in an athlete population? 
Null Hypothesis: Self-determined motivation, as measured by the IMI, does not correlate 
with strength improvements. 
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Alternative Hypothesis: Self-determined motivation as measured by the IMI, will 
positively correlate with strength improvements. 
 The second purpose of this study is to explore potential factors that might explain 
why some participants’ possessed more self-determined motivation than others did. 
Through qualitative interviews, this study explores the factors that enhanced or lowered 
self-determined motivation in the participants. Participants both high and low in self-
determined motivation will be interviewed, to determine if themes emerge which 
explicate the reasons for the differing levels of self-determined motivation. 
 
Research Question: What are the reasons that contribute to the amount of self-
determined motivation that athletes possess towards strength and conditioning 
programs? 
 
Structure of the Study 
 To answer the research questions a suitable sampling of athletes is required. 
This sampling should contain a large number of male and female athletes representing a 
variety of different sport. This study used a highly populated training facility for athlete 
recruitment to obtain the largest sample size possible and increase the statistical power 
of the analysis (Vogt, 2007). The athletes were already registered to attend the program, 
which was conducted at a strength and conditioning training facility in northeastern 
Massachusetts. The population of athletes at the training facility consists of athletes 
from a variety of different sports, including basketball, baseball, football, soccer, 
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lacrosse, and others. The population also includes male and female athletes 
participating in high school and collegiate interscholastic athletics. With a suitable 
sampling of athletes obtained, the first research question required a quantitative 
assessment to measure the relationship between self-determined motivation and 
strength improvement, and a qualitative assessment was required to answer the second 
research question. 
Quantitative Assessment 
 Having a proper sampling of athletes, the next step required to answer the first 
research question is to have a valid measure of self-determined motivation. Within SDT, 
many instruments have been developed to assess motivation, such as the Behavioral 
Regulation in Exercise Questionnaire (BREQ; Mullen, Markland, & Ingledew, 1997), 
The Exercise Motivation Scales (EMS; Li, 1999), and the Sport Motivation Scale (SMS; 
Pelletier et al., 1995). One of the most commonly used scales, and the one used in this 
study is the Intrinsic Motivation Inventory (IMI; Ryan, 1982). 
 The IMI measures self-determined motivation according to seven sub-scales, each 
of which represent a specific facet of SDT. This includes one sub-scale that is a direct 
measure of intrinsic motivation: interest/enjoyment, two other sub-scales that measure 
self-determined, but not necessarily intrinsic, motivation: effort/importance and 
value/usefulness, another that negatively correlates with self-determined motivation: 
pressure/tension, and three sub-scales that represent the three psychological needs: 
perceived choice (i.e. autonomy), perceived competence, and relatedness. Due to the 
flexibility in the way in which the statements on the relatedness sub-scale are formulated, 
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this study used two relatedness sub-scales to assess relatedness between peers (i.e. other 
participants) and relatedness to the strength coaches. 
 Similarly, to measure the relationship between self-determined motivation and 
strength improvement, a reliable and valid measure of determining strength is required. 
This study utilizes the Epic Strength Index (ESI; Epley, 2004) to measure strength. The 
ESI provides a strongly validated approach to measure strength. It accounts for the 
athletes’ gender and bodyweight, and additionally provides a standardized score that 
allows for comparison across different weightlifting activities. The difference between 
each athlete’s ending and beginning ESI scores will be used to determine strength 
improvement. 
 With proper measures of both self-determined motivation and strength 
improvement in place, the final step towards being able to consider the first research 
question is to measure their relationship. This begins with a direct correlation of each of 
the eight IMI sub-scales, and the average IMI scores, in relation to the difference between 
the ending and beginning ESI scores. As this study utilized athletes of different ages and 
both genders, gender and age will also be correlated in relation to ESI difference score. 
Additionally, athletes took part in the program in different groups based on different days 
and times. While differences in training protocols between these groups were minimal, it 
is necessary to account for potential differences that could have resulted from this group 
affiliation in the correlation analysis as well. After conducting the correlation analyses, a 
series of linear step-wise regression analyses were conducted to determine a best-fit 
model for the prediction of strength improvement by self-determined motivation, with the 
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potential to include age, gender, or group affiliation. 
Qualitative Assessment 
 To get at the second research question, a subset of athletes involved in our study 
was interviewed at the conclusion of the study. These athletes were selected from the top 
and bottom quartiles of average IMI scores (i.e. average of the eight sub-scales). One 
male and one female athlete were chosen from each quartile. The interviews were coded 
and analyzed for themes. Subsequently, these themes were evaluated to determine what 
differences, if any, existed between those athletes who represented the top and bottom 
quartiles of average IMI scores. 
Significance of the Present Study 
 This research extends the study of SDT by applying its principles to the 
previously unexplored area of athletic performance improvement. This is a first, but 
important, step towards advancing our understanding of the relationship between self-
determined motivation and performance measures in athletes. This study will benefit 
researchers by providing a greater understanding of the relationship between self-
determined motivation and strength improvement, and by establishing whether there is a 
link between self-determined motivation and sport performance improvement. 
 Previous research on SDT within the fields of sport and physical activity has 
confirmed relationship  of self-determine to positive emotions (Frederick et al., 1996; Li, 
1999), sport persistence (Pelletier et al., 2001; Sarrazin, Vallerand, Guillet, et al., 2002), 
physical activity intensity (Standage et al., 2003; Wilson & Rodgers, 2004) and many 
other positive outcomes. Based on these findings Amorose (2007), Hein and Koka 
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(2007), and Sarrazin, Boiche, and Pelletier (2007) have all recommended that sport 
coaches adopt an approach to coaching that focuses on the development of more self-
determined forms of motivation and the satisfaction the three psychological needs of 
autonomy, relatedness, and competence. However, without a clear understanding of the 
relationship between self-determined motivation and performance improvement 
measures, an important aspect of the rationale for adopting this approach is absent. By 
demonstrating the relationship between self-determined motivation and strength 
improvement, which is a key athletic ability in many sports (Epley, 2004), this study will 
provide coaches with an important rationale for creating autonomy-supportive sport 
environments. 
Summary 
 SDT is theory of human functioning and motivation, which is having a growing 
influence in fields as diverse as education (Vansteenkiste et al., 2006), business (Gagne & 
Deci, 2005), and sports (Chantal & Bernache-Assollant, 2003; Ryan & Deci, 2007; 
Vallerand, 2007). Its influence is expanding rapidly in the field of sport and physical 
activity and the growing research base has confirmed its impact on many sport related 
issues (Hagger & Chatzisarantis, 2007). 
 Despite the expanded research and influence of SDT within the realm of sport, no 
study has compared the role of self-determined motivation on specific measures of 
performance improvement in an athlete population. This study addresses that gap by 
measuring the relationship between self-determined motivation and strength 
improvement on a group of athletes. Specifically, this study uses the IMI to measure self-
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determined motivation and the ESI to measure beginning and ending strength levels. By 
measuring the relationship between self-determined motivation and the difference 
between the ending and beginning strength levels, this study provides a comprehensive 
assessment of that relationship. 
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Chapter Two:  Review of the Literature 
 This review of literature introduces the reader to the seminal research on Self-
Determination Theory (SDT) and related concepts that are important to consider for this 
study.  Initially, the early research that lead to the development of SDT will be reviewed, 
that includes some key research that supports the tenets of SDT. Specifically, it will focus 
on the research that supports the importance of self-determined motivation and 
psychological need satisfaction. It will then highlight the research on SDT within sport 
and physical activity.  Finally, this review of literature will then discuss the research 
supporting the related concepts of flow and a Mastery Motivational Climate (MMC). 
Development of SDT 
 In 1971, Edward Deci published a seminal article that challenged much of the 
conventional wisdom in motivational psychology. The article consisted of three separate 
studies and appeared in the Journal of Personality and Social Psychology. In these 
studies, Deci tested the effects of extrinsic rewards on intrinsic motivation. 
 The first study, a laboratory study, examined the effects of using money as a 
reward for completing a task. The study involved twenty-four college-aged students. The 
task, a puzzle-completing task, was deemed to be intrinsically rewarding based on self-
reported ratings from both the experimental and control groups. After establishing a 
baseline during the first phase, the experimental group received a one-dollar reward for 
each puzzle completed during the second phase. During the third and final phase, the 
reward was removed from the experimental group and both groups were given new 
puzzles to complete. Those who had received the rewards during the second phase had a 
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decrease in intrinsic motivation during the final phase. 
 The second study sought to duplicate the first in a field setting. The setting was a 
bi-weekly college newspaper. The study consisted of eight college-aged students 
involved in a headline-writing task for the newspaper. After establishing a performance 
baseline during an initial four-week period, members of the experimental group were 
given fifty cents per headline written during the second period, while the control group 
received no compensation. During the third period, the monetary incentive was removed 
from the experimental group. As per the first study, receiving a tangible reward during 
phase two tended to decrease intrinsic motivation during the third phase 
 The third study was another laboratory study similar to the first, but instead of 
using money as a reward for the control group, the experimenter used positive verbal 
feedback. Once again, the study consisted of twenty-four college-aged students engaged 
in a puzzle-completing task. The only change from the original study was that during the 
second phase of the study, instead of receiving a dollar for a completed puzzle, the 
participants received positive verbal feedback, such as, “That’s very good” and “That’s 
much better than average for this configuration” (Deci, 1971, p. 112). As per all three 
studies, the rewards were removed during the final phase of the study. This study 
revealed that verbal rewards, unlike the monetary rewards used in the first two studies, 
tended to increase intrinsic motivation. 
 The first two studies offered support for the notion that extrinsic rewards tend to 
decrease intrinsic motivation, while the third study showed a positive effect for positive 
verbal rewards on intrinsic motivation. Due to the small sample sizes, however, all three 
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studies produced only moderate probability values. Despite this limitation, Deci was 
encouraged by the results and continued to advance these concepts into the study of 
motivation. 
 Prior to Deci’s (1971) work, behaviorism (Skinner, 1943) dominated the 
landscape in motivational theory in psychology. Behaviorism held that people were 
motivated to obtain rewards and avoid punishments. Behaviorism did have its critics. 
Leon Festinger’s (1957) work on cognitive dissonance, for example, showed that 
people’s self-reported measures of enjoyment increased with the lessening of tangible 
rewards. However, Festinger attributed this to a desire to assuage the dissonance that was 
created by agreeing to do an activity for an insignificant reward and not intrinsic interest. 
While Deci’s studies were influenced by Festinger’s work, Deci attributed the results to 
intrinsic interests rather than cognitive dissonance. To support this claim, Deci’s study 
observed free-time behavior rather than relying exclusively on self-report measures. That 
his subjects did not simply report interest, but actually spent more time engaging in the 
tasks in the absence of rewards, lends support to Deci’s claim. 
 Another line of research that contradicted the behaviorist principle that all 
behaviors are explainable by rewards and punishments, and that influenced Deci’s (1971) 
studies, was that of Harry Harlow (1958). Harlow’s work on rhesus monkeys, which 
itself was motivated by the work on John Bowbly (1951), demonstrated an intrinsic 
desire for attachment among monkeys whose physiological needs were met. This was in 
direct contradiction to the prediction of behaviorism, which held that no behavior would 
persist in the absence of rewards (Skinner, 1943). Deci’s studies extend Harlow’s by 
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incorporating human subjects. 
 Despite its critics (Festinger, 1957; Harlow, 1958), behaviorism (Skinner, 1943) 
remained the dominant paradigm in psychology when Deci (1971) conducted his initial 
studies. His view that human beings possessed intrinsic motives beyond reinforcement 
schedules was a significant departure from mainstream concepts. However, Deci did not 
simply state that intrinsic motivation exists along with reinforcement, his studies 
provided initial evidence that reinforcement can hinder preexisting intrinsic motivation. 
 Over the next several years, Deci and colleagues conducted many experiments 
and published a great deal of research supporting and extending Deci’s (1971) original 
work (Deci, 1972, 1976; Deci, Betley, & Kahle, 1981; Deci, Cascio, & Krussell, 1975; 
Lepper & Greene, 1974; Lepper, Greene, & Nisbett, 1973). In 1977, Pritchard, Campbell, 
and Campbell conducted a study that was almost an exact replica of Deci's (1971) 
original research, but used chess as opposed to a puzzle-completing task. Their findings 
confirmed Deci’s initial observations that when rewards were added during the second 
phase, intrinsic motivation was decreased during the final phase. 
 Deci would eventually collaborate with Richard Ryan (Deci & Ryan, 1980, 1985) 
and together they would formulate Self-Determination Theory. In 1985, they published a 
book entitled Intrinsic Motivation and Self-Determination in Human Behavior (Deci & 
Ryan, 1985), which was a summation of the work that they had done to that point. This 
book launched Self Determination Theory (SDT) into the psychological community and 
the broader academic domain. The research that this book and the subsequent work of 
Deci, Ryan, and their colleagues spawned saw SDT applied to many new realms. The 
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next two sections of this literature review will explore the research that supports SDT’s 
concepts of self-determined motivation and psychological needs satisfaction. 
Self-Determined Motivation 
 Self-determined motivation is present when participants perform an activity 
freely, and encompasses both intrinsic motivation and the more autonomous forms of 
extrinsic motivation (i.e. identified and integrated regulation; Deci & Ryan, 1985). SDT 
differentiates self-determined motivation from other-determined motivation, which 
occurs when external pressures or inducements create the impetus for an activity (Deci & 
Ryan, 1985).  Deci and Ryan contend that the presence of self-determined motivation is 
associated with positive effects and a great deal of research within SDT has affirmed this 
belief, much of which has taken place in educational research. 
 Research conducted by Grolnick (2014) showed that mothers’ self-determined 
motivation toward involvement with their children’s education predicted both level of 
involvement and positive affect for the mothers, and perceived academic competence, 
self-worth, and reading grades for the children. Katz, Eliot, and Nevo (2014) 
demonstrated that higher levels of self-determined motivation predicted less homework 
procrastination among fifth grades students. With regard to teachers, a study by Gorozidis 
and Papaioannou (2014) showed that more autonomous promoting (i.e. self-determined) 
forms of motivation among teachers was related to intentions to participate in relevant 
training and to implement innovations in the classroom. 
 Other research genres have explored self-determined motivation and associated 
effects, as well. Research by Guntert (2015) linked self-determined motivation, 
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specifically identified regulation, with civic virtue and altruism in the workplace. With 
regard to adolescent psychology, Bureau, Mageau, Vallerand, Rousseau, and 
Otis (2012) demonstrated that greater levels of self-determined motivation among 
adolescents led to fewer feelings of hopelessness and suicide ideation. 
 In the physical activity realm, Friederichs, Boman, Oenema, and Lechner (2015) 
established a relationship between self-determined motivation and physical activity 
behavior, motivation to be physically active, and subjective well-being in an adult 
population. Hagger et al. (2014) revealed a relationship between self-determined 
motivation and a variety of health related behaviors. Concurrently, Erdvik, Overby, and 
Haugen (2014) linked self-determined motivation to intentions of high school students to 
be physically active after graduation. 
Psychological Need Satisfaction 
 SDT maintains that people innately possess three psychological needs – 
autonomy, relatedness, and competence (Deci & Ryan, 1980, 1985; Ryan & Deci, 2007). 
Furthermore, SDT holds that the satisfaction of these needs leads to human flourishing. A 
great deal of research in SDT has focused on the consequences of the satisfaction or 
thwarting of these needs. 
 With specific attention paid to autonomy, Katz, Madjar, and Harari (2014) found 
that adolescents who perceived their parents as being more autonomy supportive reported 
higher levels of motivation to diet and attained greater weight loss success. Similarly, in a 
2011 study, Dwyer, Hornsey, and Smith showed a connection between autonomy need 
satisfaction and positive therapeutic outcomes from cognitive-behavioral therapy. 
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Lavergne, Sharp, Pelletier, and Hotlby (2010) showed that autonomy support, lead to 
more self-determined motivation and improved therapeutic outcomes during brief 
treatments of patients suffering from depression. Additionally, Legate, Ryan, and 
Weinstein (2012) found positive effects on well-being among gay, lesbian, and bisexual 
individuals who came out in autonomy supportive contexts. Examining overall 
psychological need satisfaction in a longitudinal study that followed students for a period 
of six years between the end of elementary school and the completion of high school, 
Bartholomew, Ntoumanis, and Thogersen-Ntoumani (2009) discovered that higher levels 
of psychological need satisfaction predicted reported higher levels of academic, social, 
and emotional adjustment. Investigating the psychological need of relatedness, Pavey, 
Greitemeyer, and Sparks (2011) demonstrated that simply highlighting relatedness needs 
led individuals to increased intentions to volunteer, greater prosocial intentions and even 
donation of greater amounts of money to charity. 
SDT in Sport and Physical Activity 
 Research within the field of sport and physical activity has increasingly used SDT 
as a conceptual guide for understanding human motivation and behavior (see Hagger & 
Chatzisarantis, 2007). Sebire et al. (2013) demonstrated that children’s self-determined 
motivation, along with perceptions of psychological need satisfaction, positively 
predicted time spent engaged in moderate-to-vigorous physical activity. Standage et al. 
(2003) showed that children’s level of self-determined motivation related to their 
physical activity intentions, and Jaakkola, Liukkonen, Laakso, and Ommundsen (2008) 
connected self-determined motivation with physical activity intensity as measured by 
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heart rate monitors in a ninth grade physical education class. Vlachopoulos et al. (2013) 
confirmed the applicability of the psychological need satisfaction phenomenon across 
cultural boundaries in an exercise setting. Tessier, Sarrazin, and Ntoumanis (2010) 
performed an intervention study on newly qualified physical education teachers and 
found that a specific training program designed to encourage the teachers to satisfy the 
students’ needs for autonomy, competence, and relatedness increased the students’ 
perceptions of their psychological need satisfaction, self-determined motivation, and 
engagement in the physical education class. Similarly, Wilson and Rodgers (2008) found 
that psychological needs satisfaction predicted higher levels of self-determined 
motivation among a group of 291 women and men, participating in an aerobics exercise 
class. 
 With regard to the specific investigation of autonomy, Leptokaridou, 
Vlachopoulos, and Papaioannou (2014) demonstrated that autonomy supportive teaching 
practices related to increased motivation for elementary school physical education 
classes. Similarly, Gonzalez-Cutre, Sicilia, Beas-Jimenez, and Hagger (2014) revealed 
that autonomy-supportive practices by physical education teachers was related to more 
autonomous motivation to engage in leisure time physical activity among twelve to 
eighteen year-old students. This study also demonstrated the importance of autonomy 
support by parents and peers as well. 
 In the sport realm, research has found that self-determined motivation correlates 
with sport commitment (Zahariadis, Tsorbatzoudis, & Alexandris, 2006). Hodge and 
Lonsdale (2011) revealed a significant relationship between autonomy supportive 
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coaching styles and prosocial behaviors of athletes towards teammates. Conversely, 
Hodge and Lonsdale found a relationship between controlling coaching and antisocial 
behavior. Quested et al. (2011) found a link between dancers’ experiences of 
psychological need satisfaction and daily well-being. Among a sampling of 264 high 
school aged athletes, Sheldon and Watson (2011) confirmed that autonomy-supportive 
coaching practices related to self-determined motivation and positive team experiences. 
Interestingly, Sheldon and Watson found this effect to be stronger for varsity athletes 
than club or recreational athletes. Quested et al. (2011) discovered that dancers whose 
needs for autonomy, relatedness, and competence were met, had lower levels of cortisol 
and anxiety during stressful performance situations. 
 To investigate the role of autonomy in motivation, Gagne & Deci (2005) 
conducted a study on thirty-three female gymnasts. They defined autonomy as the 
gymnasts having choices in regards to their training regimen. The study revealed that the 
gymnasts’ perceptions of parent and coach autonomy-support, as well as parent and 
coach involvement with the athletes, influenced the quality of the gymnasts’ motivation. 
This study not only demonstrates the importance of autonomy, but also cautions readers 
not to mistake autonomy-supportive coaching practices for a lack of involvement. 
Coaches and parents who were both autonomy-supportive and actively engaged with 
their athletes had the most motivated athletes. Specifically, Gagne and Deci (2005) 
demonstrated with this study that, “Gymnasts who perceived that coaches were highly 
involved in their training had more stable self-esteem than those who perceived coaches 
as uninvolved” (p.385). 
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 In a 2005 study of NCAA division I collegiate athletes from a variety of sports, 
Hollembeak and Amorose (2005) found that the athletes’ perceptions of their coaches’ 
leadership style affected the amount of intrinsic motivation they possessed towards their 
respective sports. The study found that autonomy-supportive coaching styles related to 
the satisfaction of the three psychological needs. The satisfaction of these needs, in 
accordance with the principles of SDT, positively predicted the intrinsic motivation of the 
athletes, which in turn predicted intentions to continue participating, and retention during 
the following season. Furthermore, this research revealed that this effect held equally true 
for male and female athletes. 
Flow 
 An idea very closely related to intrinsic motivation in general, and the motivation 
to experience stimulation specifically, is the concept of flow (Csikszentmihalyi, 
Abuhamdeh, & Nakamura, 2005; Jackson & Csikszentmihalyi, 1999). Flow is a state of 
consciousness in which a person is completely immersed in the current activity 
(Csikszentmihalyi, 1990). When in a state of flow, an athlete’s complete undivided 
attention is concentrated exclusively on the current task. The experience of flow relates 
strongly to peak mental and physical performances (Csikszentmihalyi et al., 2005; 
Jackson & Csikszentmihalyi, 1999). This is what makes flow an important topic in sport 
psychology and motivation, it is a driving force behind both enjoyment and excellence. 
Studies have shown a consistent relationship between certain conditions and the flow 
state (Csikszentmihalyi, 1990; Jackson & Csikszentmihalyi, 1999).  Those conditions are 
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as follows: 
 A balance between the challenges of the task and the skill of the performer 
 Merging of action and awareness 
 Complete concentration on the task at hand 
 Clear goals and feedback 
 Sense of control 
 Loss of self-consciousness 
 Transformation of time 
 When these conditions are met, participants increase their chances of entering 
flow (Csikszentmihalyi, 1990; Jackson & Csikszentmihalyi, 1999). This is welcome 
development due to flow’s aforementioned connection to both enjoyment and peak 
physical performances. The following section details the research that has linked flow to 
SDT. 
Flow and SDT 
 Csikszentmihalyi (1990) conception of flow was based on some of the same 
seminal studies upon which SDT was centered, including White (1959), deCharms 
(1968), and Deci's (1971) own original study on intrinsic motivation. Therefore, it is not 
surprising that flow shares an emphasis upon intrinsic and self-determined motivation. 
Jackson and Csikszentmihalyi (1999) state that, “Flow is an autotelic experience” (p. 30). 
They describe an autotelic experience (literally meaning self-goal) as “a state of mind 
that [is] intrinsically rewarding” (p. 11). In fact, throughout their book Flow in Sports, 
they often use the terms autotelic experience and intrinsic motivation interchangeably. 
 
 
 
35 
Ryan and Deci (2007) have similarly defined flow as “the subjective experience 
associated with intrinsic motivation” (p. 3). 
 Csikszentmihalyi and LeFevre (1989) and Graef, Csikszentmihalyi, and 
McManama-Gianinno (1983) have demonstrated that performing activities for which one 
is intrinsically motivated is correlated with that person experiencing flow during the 
activity. Similarly, Martin and Cutler (2002) linked two specific types of intrinsic 
motivation, the intrinsic motivation to experience stimulation and the intrinsic motivation 
to accomplish, to increased probability of experiencing flow. A study by Manell, 
Zuzanek, and Larson (1988) has connected self-determined extrinsic motivation, 
specifically identified regulation, with the intensity of flow experiences; and Kowal and 
Fortier (1999) have demonstrated a significant relationship between self-determined 
forms of motivation and incidence of flow experiences. 
 Several studies have connected flow to the satisfaction of the three psychological 
needs of autonomy, relatedness, and competence. The previously mentioned study by 
Kowal and Fortier (1999), in addition to connecting flow to self-determined motivation, 
showed a strong correlation between flow and the three psychological needs. 
Additionally, Jackson and Roberts (1992) have connected perceived competence with 
incidence of flow experiences; and Jackson (1995), while not studying flow from an SDT 
perspective specifically, demonstrated a strong connection between flow and positive 
interpersonal relationships, indicating a similarity with SDT’s principle of relatedness. 
 The above-mentioned studies all point to a relationship between SDT and flow in 
which current levels of self-determined motivation and psychological needs satisfaction 
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predicts the occurrence of future experiences of flow. However, Csikszentmihalyi et al. 
(2005) contend that the “experience of flow is a powerful motivating force” (p. 602). The 
notion that the experience of flow can increase intrinsic motivation for an activity has 
received support in studies on both general (Csikszentmihalyi, Rathunde, & Whelan, 
1993) and athlete specific (Kowal & Fortier, 2000) populations. This suggests that the 
relationship between flow and self-determined motivation is a bidirectional one. Intrinsic 
motivation makes flow more likely and flow is intrinsically rewarding. 
Mastery Motivational Climate 
 A Mastery Motivational Climate (MMC) is one that focuses on each athlete’s 
individual improvement through mastering tasks rather than interpersonal comparisons 
(Amorose, 2007; Standage, Gillison, & Treasure, 2007). Studies have shown a number of 
positive outcomes associated with the adoption of an MMC environment. A study by 
McArdle and Duda (2002) linked an MMC environment to perceived competence in 
youth sport athletes. Treasure (2001) demonstrated increased learning in those 
participating an MMC environment. Other positive benefits, including reduced anxiety 
and greater enjoyment, have also been associated with the establishment of an MMC 
environment in sports context (Weiss & Ferrer-Caja, 2002). 
 Considering the current study’s focus on performance improvement, a particularly 
interesting study in the field of MMC is one by Theeboom, Deknop, and Weiss (1995). 
Theeboom et al. conducted an intervention study on two groups of children. Each group 
was comprised of children between eight and twelve years of age. The children were 
being taught a Chinese martial arts activity called Wushu. The children were assigned 
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randomly to either a mastery group or a performance group, and the intervention lasted 
for three weeks. After the intervention, the children in the mastery group not only showed 
greater enjoyment than those in the performance group, but they also displayed a higher 
level of skill within the Wushu activities. The next section will review the research that 
has connected MMC to SDT. 
Mastery Motivational Climate and SDT 
 Many studies have demonstrated a strong correlation between an MMC climate 
and SDT. The aforementioned study by Theeboom et al. (1995), not only linked a 
mastery climate to increased motor skills, but post-intervention interviews indicated that 
the children who learned the Wushu activities in a mastery environment had higher 
perceived competence and intrinsic motivation. Similarly, (McArdle & Duda, 2002) 
found that an MMC approach correlated with self-determined motivation in youth sports; 
and Standage et al. (2007) found the same connection with a mastery oriented climate in 
a physical education setting. 
 Joesaar, Hein, and Hagger (2011) conducted a yearlong study of 425 youth sports 
participants. This study showed that a peer-created mastery motivational climate 
positively predicted intrinsic motivation and sports persistence. Furthermore, the study 
revealed that the satisfaction of autonomy, relatedness, and competence mediated these 
effects. 
 Sarrazin, Vallerand, Guillet, Pelletier, and Cury (2002) conducted another 
interesting study connecting MMC to SDT principles. They studied adolescent female 
handball players. The study measured the athletes’ perceptions of being in a master or 
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performance climate, and used intentions to continue playing and participation during the 
following season as outcomes variables. They found that those who perceived their 
climate to be mastery oriented exhibited stronger desires to continue playing and were in 
fact more likely to continue playing the following season. Most interesting to the present 
discussion, structured equation modeling revealed that perceptions of a mastery-oriented 
climate positively predicted the athletes’ sense of autonomy, competence, and 
relatedness. These three psychological needs were then positive predictors of self-
determined motivation, which ultimately predicted intentions to continue and actual 
participation the following season. 
Summary 
 This review of literature has introduced the reader to the research supporting the 
basic tenets of SDT, with a particular focus given to the positive benefits derived from 
the presence of self-determined motivation and psychological need satisfaction. Special 
attention was given to research within the fields of sport and physical activity. This 
review concluded with a discussion of flow (Fortier & Kowal, 2007) and MMC (Conroy 
et al., 2007), with particular attention given to research that has demonstrated a 
connection between these concepts and autonomy-supportive climates. 
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Chapter Three:  Methodology 
Participants 
 The participants were recruited from members of an eight-week summer sports 
performance program conducted at a professional training center. All of the current 
members of the program were invited to participate. Of the over 400 athletes participating 
in the summer training program, 127 agreed to participate in this study. All of the 
participants were between the ages of 14 and 22, with an average age of 16.56 
(SD=2.44). The group consisted of 43 (33.9%) female and 84 (66.1%) male participants. 
The athletes represented a variety of different sports and many of the athletes participated 
in more than one sport. Among the most represented sports were football, lacrosse, 
basketball, and soccer. 
 As an off-season program, attendance was not mandated and participation 
required a fee. Therefore, all of the participants possessed at least some degree of 
motivation. Without a fair amount of motivation toward the program, an athlete would 
simply not participate. In other contexts, it might be assumed that the players who 
participated regularly were the “motivated” and those that did not were the 
“unmotivated”. By that definition, all of the participants included in this study at least 
“motivated" enough to participate.  Given that minimum, it is within the levels of self-
determined motivation that the athletes will differ. 
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Setting 
 The programs with which the athletes participated occurred at a training facility 
located in the Northeast region of Massachusetts. Athletes attend these training programs 
in groups depending on their scheduled appointments. Each group consisted of 10 to 25 
athletes. Several coaches are available to the athletes during the sessions, so each athlete 
receives plenty of individual instruction and feedback. The typical coach to athlete ratio 
was between 4-to-1 and 8-to-1. There are minor differences in the programs based on the 
sport that the athlete is preparing to play, however, all of the programs utilized in the 
current study focus on improving the bench press, squat and the hang-position power 
clean. While the various programs make use of other tests as well, these three tests are 
among the foci of every program and, therefore, were the three lifts included in this 
study. 
 An interesting fact about this site and program is that the volume of training is 
largely predetermined. Motivated athletes might choose to supplement their workouts 
with additional training, and this could contribute to their improvements throughout the 
program. However, the greatest area for motivation to affect the results is in regards to 
the effort the athletes put forth during the training. Coaches and parents can attempt to 
mandate effort, but only the athletes truly know when they are working to their personal 
limit, and the decision to give that effort ultimately resides within each individual athlete. 
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Training 
 All participants took part in weekly strength training sessions. These sessions 
were conducted three times per week and lasted one and one-half hours per session. The 
training program ran for eight weeks. At least one paid, professionally certified strength 
coach conducted each lesson and was the lead coach for that lesson. One or two unpaid 
volunteer coaches frequently assisted the strength coach. The volunteer coaches are 
generally college students majoring in a field related to strength training and seeking to 
be strength coaches once they obtain a college degree. 
 Whenever introducing new skill to the athletes, the lead strength coach provided a 
detailed explanation of the skill. Following the explanation, one of the coaches will 
demonstrated the skill. The athletes then had an opportunity to ask questions before 
attempting the skill themselves. 
 When the athletes performed the skill for the first time, they each receive 
individual attention from one of the coaches. This limits the amount of athletes that can 
attempt the skill at one time and for this reason, the facility works to have enough 
coaches available during each session that an athlete-to-coach ratio of no greater than 
four-to-one is maintained. This also allows for an adequate work-to-rest ratio for the 
athletes. 
 Additionally, while the athletes are learning the new skill the intensity is kept low 
to focus on technique. For weightlifting exercises, intensity is measured by the amount of 
weight lifted in relation to each athlete’s individual strength level. Therefore, a lowered 
intensity was achieved by instructing the athletes to use non-weighted bars or very light 
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dumbbells. For speed and agility work, intensity is kept low by asking the athletes to 
attempt the new skill at half speed until the technique is learned.  
 Most of the skills utilized throughout the program are initially learned during the 
first week of training. This approach allows the athletes to establish good technique early 
and for the intensity of the exercises to increase with each passing week as the skill level 
of the athletes improves. Even after the proper techniques are established, the coaches 
continue to observe each athlete’s performance and provide appropriate verbal and visual 
cues to continually reinforce proper execution of the skills. 
 Despite the effort to establish the skills early in the program, occasionally, new 
skills are introduced into the program primarily to alleviate the boredom that can come 
from an overly repetitive program and to provide new challenges to the athletes.  These 
adjustments are made on either a group or individual basis, based on the determination of 
the head strength coach when it is deemed in the best interest of the group or individual. 
When introducing new skills into the program, the coaches always follow the above-
mentioned protocol. They first provide an explanation of the new skill, followed by a 
demonstration, and then afford the athletes an opportunity to ask questions before 
attempting the skill at a reduced intensity, as measured by reduced weight or slower 
speed of execution. 
 Regardless of the potential for minor alterations in the program, the focus of the 
program from a strength training perspective remains on the core lifts of bench press, 
squat, and hang-position power clean.  These movements are each performed weekly 
throughout the entire program. They are the first lifts taught and, on any given day, are 
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the first lifts performed.  As such, they were the focus of this study because it could be 
reasonably assured that differences in strength gains in these core lifts would not be due 
to any large differences in the way the athletes were being coached or any significant 
variability in how their training was designed and delivered. 
Data Measures 
Intrinsic Motivation Inventory (IMI) 
 All the participants in this study completed the Intrinsic Motivation Inventory 
(IMI) during the second week of their training. Ryan (1982) developed the IMI to 
measure intrinsic and self-determined motivation, along with feelings of autonomy, 
relatedness, and competence. The IMI, as used in this study, is comprised of 53 
statements towards which the participants rated the relative level of agreement based on a 
seven-point Likert scale. A rating of one signified the lowest level of agreement the 
statement and a rating of seven signified the highest. 
 The IMI is normally only composed of seven sub-scales. However, the present 
study utilized eight due to the use of one sub-scale, the relatedness sub-scale, twice. This 
second subscale was added to account for different groups of people that the participants 
would encounter in the training setting.  The relatedness sub-scale is designed to measure 
participants’ feelings of relatedness towards different individuals. The statements are 
formulated such that different people can be inserted. For example, question #11 states, “I 
feel like I can really trust my coach”, while question #21 states, “I feel like I can really 
trust my teammates.” The repeating of the relatedness statements towards both the 
strength coaches and the peers allowed this study to utilize a relatedness-to-coach (rel-
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coach) sub-scale and a relatedness-to-peers (rel-peers) sub-scales. Additionally, an 
overall average score AVG for the IMI was computed. During the computation for the 
average, the Pressure/Tension sub-scale was reverse-scored (i.e. a one is scored as a 
seven, two as a six, etc.) to accommodate the prediction that pressure and tension 
negatively correlates to self-determined motivation. The sub-scales, along with their 
abbreviated terms in parentheses and examples of each, are as follows: 
 Interest/Enjoyment (interest)  
o This program is fun to do  
o This program is quite enjoyable  
 Perceived competence (competence)  
o I think I am pretty good at the activities in this program  
o I am satisfied with my performance at this program  
 Effort/Importance (importance) 
o I put a lot of effort into this program 
o I try very hard in this program 
 Pressure/Tension (pressure) 
o I feel tense while doing this program 
o I am anxious while working on the activities in this program 
 Value/Usefulness (value) 
o I believe this program is of some value to me 
o I think that doing this program is useful for my sport 
 Perceived Choice (choice) 
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o I believe I had some choice about participating in this program 
o I participated in this program because I wanted to 
o Relatedness-to-peers (rel-peers) 
o I’d like a chance to interact with my teammates more often 
o I feel like I could really trust my teammates 
 Relatedness-to-Coach (rel-coach) 
o I’d like a chance to interact with my coach more often 
o I feel like I could really trust my coach 
Epic Strength Index (ESI) 
 Using the ESI (Epley, 2015) the researcher is able to take the results of the 
performance tests and be able to factor in the athletes’ gender and bodyweight, and 
provide an overall performance score. This allows for a statistically equal comparison of 
male and female athletes of different bodyweights. Researchers at the University of 
Nebraska developed the formulas for determining the index after analyzing more than 
20,000 athletes (Epley, 2004, p. 157). The ESI standardizes scores so that a given 
athlete’s scores are calculated against others of the same gender and weight. For any 
given athlete, in any given lift, a score of 500 is the mean for that athlete’s gender and 
weight. A difference of 100 points in either direction is equivalent to a standard deviation 
in that direction. For example, a score of 600 indicates that the athlete’s strength in that 
lift is equivalent to one standard deviation above the mean. Conversely, a score of 300 
would signify that the athlete’s strength in that particular lift is two standard deviations 
below the mean. The ESI is comprised of three tests: the power clean (PC), the bench 
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press (Bench) and the squat (Squat), and includes a total score resulting from the sum of 
three scores in the individual lifts. 
 These indexes have many advantages when evaluating athletes’ performance 
numbers. Epley (2004) provides a full discussion of how to use these formulas to 
evaluate athletes. For the purposes of the present study, these formulas have three main 
advantages: 
 
 As mentioned previously, the ESI takes the athletes bodyweight and gender into 
account, thereby making comparisons between athletes of differing weights and 
both genders 
 As athletes get stronger in relation to their bodyweight and gender, they receive 
more points for smaller improvements. This is critically important because some 
athletes will begin with more experience participating in conditioning programs, 
and improvements become more difficult as players begin with higher levels of 
fitness. This controls for the fact that as strength increases, further increases in 
strength get progressively more difficult. 
 These formulas make improvements comparable across events, in that it allows 
for a comparison of strength improvement between the three exercises (Epley, 
2004, p. 158). 
 
Interview Guide 
 The third method this study utilized to gather data was the use of qualitative 
interviews. The questions were derived from the work of Hassandra et al. (2003) and 
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Vazou et al. (2005). Hassandra et al. used qualitative analysis to study difference in 
motivational patterns of secondary-school aged physical education students, while Vazou 
et al. explored the motivational antecedent of 14 to 16 year-old athletes. Both of these 
studies found social factors to be strong determinants of self-determined motivation. 
 The researcher, in consultation with the dissertation committee, developed an 
interview guide. This guide was designed to extrapolate the reasons that athletes initially 
chose to participate in the strength program. In formulating the interview guide, particular 
attention was given to the role of important others in terms of friends, family members, 
coaches, and teammates. It was important for these interviews to focus on these important 
others as both of the aforementioned studies (Hassandra et al., 2003; Vazou et al., 2005) 
found social factors to be a strong theme emerging from the research. 
 An important consideration for the qualitative interviews was to determine if 
differences emerged between those who possessed greater or lesser amounts of self-
determined motivation. For this reason, participants were chosen from the top and bottom 
quartiles of AVG scores with two male and two female participants chosen from each 
quartile. The interviews consisted of an interview guide that directed a specific set of 
questions presented to each participant. Follow-up questions were asked as needed for 
clarification and expansion. The interview questions were: 
 
 What are the main reasons you decided to participate in this program at first?  
 Was there anyone who was key to your taking part?  
 Did you encounter any challenges to participation?  
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 What, if anything, do you think you got out of participating in this program?  
 What, if anything, do you enjoy most about this program?  
 What are your least enjoyable aspects of the program?  
 Do you plan to continue participating in this program?  
 
Researcher 
 An important consideration in regards to the current study is the experience of the 
researcher. The researcher is a certified strength coach, and worked with athletes in that 
capacity for over twenty years. The data collection and analysis methods described below 
mitigate any potential bias arising from these experiences. 
Procedure 
Recruitment 
 During the second week of the summer training session, the head strength coach 
introduced the author to all of the more than 400 athletes who took part in the summer 
training program. This meeting took place in the main gym area of the training facility. 
The head strength coach introduced to the researcher and gave a brief outline of the 
study. The researcher then explained the purpose of the research and the data collection 
methods by summarizing the information contained in the Informed Consent Forms 
(appendix #B). It was explained to all athletes at that time that participation in the study 
was voluntary, and for those under eighteen years of age, a parent or guardian would 
need to agree to their participation before they could take part. 
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Data Collection 
 The Informed Consent Forms (appendix #B) were then handed out to any athlete 
who demonstrated an interest in participating in the study. Those who were interested and 
were over eighteen years of age were able to read and sign the forms at that time. Those 
who were under eighteen years of age and interested in participating were instructed to 
bring a parent into the facility if they wanted to participate in the study and have the 
parent and athlete both read and sign the form. At that time, any athlete who wished to 
participate and provided the proper signature or signatures, was given and completed the 
IMI. Tables were arranged in the main gym area to accommodate the athletes as they 
completed the questionnaire. On average, it took approximately fifteen minutes to 
complete the IMI. After the IMI forms were completed, the author took possession of 
them and brought them to his home where he input the responses into a spreadsheet. The 
forms were then secured in a locked cabinet at the researcher’s home. 
 The training facility already kept a record of the lifting numbers, so those who 
chose to participate in the study required no additional testing. It was, however, explained 
to the athletes, and to the parents of athletes under the age of eighteen, that if they chose 
to participate in this study, those records would be made available to the author. This 
information was also clearly stated on the informed consent forms. The forms that the 
facility used to keep track on the lifting data were kept at the training facility for the 
duration of the program. At the conclusion of the program, the forms were made 
available to the researcher, who input the results of the lifts measured in this study into a 
spreadsheet and then returned the forms to the facility. 
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Data Analysis 
 Quantitative Analysis. At the conclusion of the study, each of the eight IMI sub-
scales, along the AVG score, were independently correlated with each of the four ESI-di 
scores. Age, gender, and group were also independently correlated with each of the ESI-
di scores. Additionally, a series of multiple linear regression analyses were performed to 
determine a best-fit model for the data. These regression analyses utilized different 
combinations of the IMI sub-scales or the AVG score. These sub-scales were put into 
models with and without the inclusion of age, gender, group and various combinations of 
the three. These analyses also factored the interactions among these variables to 
determine the model that accounted for the most efficient prediction of strength 
improvement. 
 Qualitative Analysis. After analyzing the results of the IMI scores, statistical 
analysis was performed to determine the top and bottom quartile participants based on the 
AVG scores. Two male and two female participants from the top quartile and two male 
and two female participants from them bottom quartile were selected to be interviewed. 
At the beginning of each interview, the participant was asked by the researcher for 
permission to digitally record the interview. All eight participants consented. At the 
conclusion of the interviews, the recordings were transcribed and the transcriptions were 
uploaded into NVIVO software.  Within the software each response was coded. The 
codes were then analyzed of themes. These themes were then used to determine patterns 
involved in the motivational process of the participants. Special attention was also given 
to analyze differences between high AVG and low AVG participants. 
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Chapter Four:  Quantitative Results 
Descriptive Statistics 
 The quantitative analysis in this study is designed to compare the relationship 
between self-determined motivation and strength improvement. Self-determined 
motivation was measured by the IMI. The IMI as used in this study was comprised of 
eight sub-scales each consisting of between five to eight statements. This rendered an IMI 
consisting of 53 statements, which the participants completed during the second week of 
the study. For each of the 53 statements, participants stated their agreement in accordance 
with a seven-point Likert scale. When calculating the IMI scores, in addition to the scores 
of the eight sub-scales, an average IMI score (AVG) was also computed. As mentioned 
previously, the pressure sub-scale scores were reverse scored when calculating the AVG 
to account for the fact that, according to the tenets of SDT, pressure and tension are 
predicted to negatively correlate with self-determined motivation. 
 As can be seen in Table 4.1, the average scores (Mean), are relatively high. The 
mean scores range from a low of 5.070 to a high of 6.665 on a scale of 1 to 7. The 
apparent exception is the pressure sub-scale with a mean of 2.228. However, considering 
pressure’s negative correlation with self-determined motivation, this is equivalent to a 
mean of 5.772, which was the number used when calculating the AVG. The relatively 
high means were predicted based on the method of participant recruitment, which drew 
from members of a for-profit sports performance institute. Despite the relatively high 
average means, the scores still rendered a normal distribution. 
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Table 4.1:  IMI Descriptive Statistics 
 
Min 
1st 
Quartile 
Median Mean 
3rd 
Quartile 
Max 
Interest 3.571 5.429 6.143 5.969 6.714 7.000 
Competence 3.333 5.500 6.000 5.862 6.417 7.000 
Effort 4.800 6.400 6.800 6.665 7.000 7.000 
Pressure 1.000 1.500 2.000 2.228 2.800 4.800 
Choice 2.571 5.857 6.429 6.241 7.000 7.000 
Value 3.714 6.714 7.000 6.748 7.000 7.000 
Rel-Peers 3.750 4.688 5.000 5.070 5.500 6.375 
Rel-Coach 2.625 5.125 6.625 5.543 6.062 7.000 
AVG 4.896 5.723 6.056 5.985 6.261 6.741 
 
  In this study, strength was measured by the ESI scores. Three weightlifting 
exercises were used: the squat, power clean and bench press. Each of those lifts yielded 
an independent ESI score and a total ESI score was calculated by adding the three scores 
together. Tables 4.2 and 4.3 depict the descriptive statistics from the beginning and 
ending ESI scores respectively. 
Table 4.2: ESI Beginning Scores 
 Min 
1st 
Quartile 
Median Mean 
3rd 
Quartile 
Max 
Power Clean  172 223 254 267.1 293 511 
Bench Press 275 362.5 412 449.8 541.5 709 
Squat 256 315.5 336 343 365.5 465 
Total 703 909 1024 100 1202 1745 
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Table 4.3: ESI Ending Scores 
 Min 
1st 
Quartile 
Median Mean 
3rd 
Quartile 
Max 
Power Clean  183 260.5 298 311 345 564 
Bench Press 290 386 450 491.1 597 822 
Squat 243 336 360 365.5 399.5 487 
Total 756 997 1136 1171 1330 1768 
 
 As the focus of this study is on strength improvements, the difference between the 
beginning and ending scores is the most relevant. Difference scores were obtained by 
subtracting each participants beginning ESI score from that participants ending ESI 
scores for each of the three lifts as well as the total. This yielded four variables that were 
each used as dependent variables in the analysis that follows: Power Clean Difference 
(PC-diff), Bench Press Difference (Bench-diff), Squat Difference (Squat-diff), and Total 
Difference (Total-diff). Table 4.4 shows the descriptive statistics for the ESI difference 
scores. The negative scores reflect that fact that a few athletes scored lower on the ending 
scores than on the beginning scores in certain lifts. 
Table 4.4: ESI differences Scores 
 Min 
1st 
Quartile 
Median Mean 
3rd 
Quartile 
Max 
PC-diff -13 21 44 43.87 60 139 
Bench-diff -22 18 38 41.33 57 130 
Squat-diff -14 12 21 25.53 36 83 
Total-diff 1 53 101 110.7 165.5 330 
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Correlation Analyses 
 The eight sub-scales of the IMI, along with the AVG scores, yielded nine 
predictor variables for the analyses that follow. The four ESI-diff scores — PC-diff, 
Squat-diff, Bench-diff, and Total-diff — rendered four outcome variables. Table 4.5 
depicts the correlations between the nine predictor variables and the four outcome 
variables. 
Table 4.5:  IMI to ESI-Difference Correlations 
 PD BD SD TD 
Interest/ Enjoyment .437** .399** .447** .466** 
Competence .422** .354** .432** .437** 
Effort .440** .397** .406** .455** 
Pressure/Tension -.411** -.412** -.452** -.462** 
Choice .406** .347** .357** .407** 
Value/Usefulness .462** .410** .385** .464** 
Relatedness-Peers .401** .371** .357** .415** 
Relatedness-Coach .448** .423** .428** .475** 
Average .657** .630** .667** .712** 
N=127, *p > .05, **p > .01  
 While the effect sizes vary, all nine of the predictor variables had a statistically 
significant correlation (p>.01) to all four ESI-diff scores. In line with the predictions of 
this study, these findings demonstrate that all measures of self-determined motivation 
produced a strong statistically significant relationship to strength improvement in all 
three lifts. The AVG provided the strongest correlations to each of the three lifts, and the 
strongest correlation of all was AVG to Total-diff 
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 In addition to the IMI sub-scales and AVG, the present study also included three 
other potential predictor variables, age, group, and gender. Table 4.6 depicts the 
correlations between these three variables and the four measures of strength 
improvement. Group affiliation had no significant correlations with any of the four 
outcome variables. Age, measured as a discrete variable, had a significant negative 
correlation with Total-diff and Squat-diff (p>.05), signifying that as athletes age, their 
rate of improvement tended to decrease, but the overall effect sizes were relatively small 
(r= .199 for Total-diff and r= .180 for Squat-diff). Gender had a significant correlation 
with all of the ESI-diff scores (p>.01) save Squat-diff. Gender was coded as female = 1 
and male = 2, so the negative correlation seen in table 4.6 depicts a significant correlation 
of females tending to demonstrate more strength improvement than males in the bench 
press and power clean, as well as overall strength improvement. 
 
Table 4.6:  Group, Age and Gender to ESI-Difference correlations 
 PD BD SD TD 
Group .048 -.014 -.008 –.016 
Age -.141 -.166 -.199* -.180* 
Gender -.284** -.482** -.087 -.342** 
N=127, *p > .05, **p > .01 
Regression Analyses 
 In addition to the individual correlations, a series of multiple linear step-wise 
regression analyses were conducted to determine a best-fit model for the data. The best-
fit model predicted athletes’ Total-diff based on their AVG, gender, and age. A 
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significant regression was found (F(3,123)=63.49, p<.001), with an r2 of 
.6076. Athletes’ predicted increase on ESI-diff scores is equal to 514:231 + 
122:644(AVG) – 33:971(for males) – 5.229(age), where gender is coded as 1 = female 
and 2 = male. All three independent variables were significant predictors (p > .01). The r2 
for the AVG in this model is .4954, signifying that 49.54% of the Total-diff can be 
predicted from the AVG once the influence of gender and age have been factored. Tables 
4.7 and 4.8 depict the model summary and coefficients respectively. 
Table 4.7:  Regression Analysis: Model Summary 
R R2 Adjusted R2 
Standard Error of 
the Estimate 
.7795 .6076 .598 44.22 
 
Table 4.8:  Regression Analysis: Coefficients 
 Estimate Standard Error t value p value 
(constant) -514.231 64.593 -7.961 > .001*** 
AVG 122.644 10.050 12.203 > .001*** 
Gender (male) -33.971 8.486 -4.003 > .001*** 
Age -5.229 1.648 -3.174 > .01** 
*p > .05, **p > .01, ***p >.001 
Quantitative Discussion 
 The results of the correlation and regression analyses clearly demonstrate strong 
relationships between many of the predictor and outcome variables. By all measures, the 
sub-scales of the IMI and the AVG correlated significantly with all four of the ESI-di 
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scores. Interestingly, no single sub-scale, or combination of sub-scales, predicted Total-
diff, or any of the difference scores, better than AVG, signifying that the overall level of 
self-determined motivation carried the greatest weight in regards to strength 
improvement. 
 The analyses also revealed significant relationships between gender and age on 
ESI-diff scores. While the effect sizes for age were small, age still had a statistically 
significant independent effect on Squat-diff and on the best-fit regression analysis. 
Gender had a strong independent effect on Total-diff, as well as PC-diff and Bench-diff, 
and carried a great deal of weight in the best-fit model. 
 While the effects of age and gender in the present study are interesting and require 
further investigation, the goal of this study is to determine the predictive ability of self-
determined motivation, as measured by the IMI, on strength improvements, as measured 
by ESI-diff scores. For this purpose, the r2 for AVG from the best-fit model (Total-diff~ 
AVG+gender+age) is the most important number. Interestingly, while the overall model 
predicted a greater degree of improvement than any given correlation (r2 =.6076), the r2 
of AVG did not change much from the direct correlation with Total-diff. In the direct 
correlation of AVG and Total-diff, the r2 was .5065, and in the best-fit model, the r2 was 
.4954. This is a difference of .0111. This signifies that the relationships between age and 
gender on Total-diff, while significant, did not have a strong impact on the predictive 
ability that the AVG had on Total-diff. In other words, both genders and all ages 
benefited similarly from higher levels of self-determined motivation as measured by 
AVG scores. Despite the significant independent effects that gender and, to a lesser 
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extent, age had on Total-diff, AVG still predicted approximately half of the variance in 
Total-diff. 
 As mentioned previously, all of the participants in this study were taken from a 
group of athletes who were participating in a voluntary off-season strength program. 
Attending this program was not only voluntary, but required a fee. This made it likely 
that all of the athletes who participated in this study would possess a relatively high level 
of motivation towards the program. This was reflected in the high average IMI scores on 
all of the sub-scales and, consequently, the AVG. Therefore, differences in AVG scores, 
the overall level of self-determined motivation, predicted approximately half of the 
improvement in a group in which no one was truly unmotivated. 
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Chapter Five:  Qualitative Results 
 At the conclusion of the study, eight volunteers participated in a qualitative 
interview. This included four participants each from the top and bottom quartiles of the 
AVG scores, meaning relatively high and low in overall self-determined motivation. The 
interviews also consisted of two male and two female participants from each quartile (see 
tables 5.1 and 5.2). 
Table 5.1:  Gender/Quartile Breakdown 
 F M 
Top Quartile 2 2 
Bottom Quartile 2 2 
  
Table 5.2:  Individual Breakdown 
Interview Gender Quartile 
#1 Female Bottom 
#2 Female Bottom 
#3 Male Bottom 
#4 Female Top 
#5 Male Bottom 
#6 Male Top 
#7 Male Top 
#8 Female Top 
 
 When coding the themes from the interviews, it quickly became apparent that care 
must be taken when analyzing similar themes to avoid confusion about which coaches 
and or teammates they were referring to in their interviews. Specifically, it is important to 
differentiate when the athletes are discussing their strength coaches from this particular 
program and when they are discussing their in-season sports coaches. Likewise, it is 
 
 
 
60 
equally important to differentiate when the athletes are discussing their in-season 
teammates from their fellow athletes with whom they participated in this program. In the 
discussion that follows, the term “strength coach” refers to the coaches with whom the 
athletes worked throughout this program, and the term “sports coach” is used to refer to 
the athletes’ in-season coach. Similarly, the term “peers” refers to the fellow participants 
that took part in this program, whereas the term “teammates” refers to the athletes’ in-
season teammates. The following is a question-by-question analysis of the themes that 
emerged during the interviews with particular attention given to differences and 
similarities between those who tested in the top quartile and bottom quartile of self-
determined motivation. 
Question #1 (table 5.3): Reasons for Participation 
Top Quartile 
 Three out of the four top quartile participants mentioned some form of personal 
improvement as a main reason for participating in the program. Subject #7 expressed this 
simply by stating, “To get better and improve my skill.” Also mentioned was the role of 
important other people in the decision to participate. Both the in-season sports coach and 
teammates were important to one athlete. One athlete mentioned peers as an important 
reason to participate, for this athlete, however, many of his peers were a subset of his in-
season teammates. The only participant to mention something other than improvement or 
the role of important others was subject #6, who stated simply that he loved his sport and 
enjoyed every aspect of it, including the training, and in particular, this program. 
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Bottom Quartile 
 As with the top quartile participants, three of the four of the bottom quartile 
participants stated that a primary reason for participating in the program was to achieve 
some form of personal improvement. For some, this centered on strength improvement, 
as explicated by subject #1, who asserted, “I’d like to work on my strength, as well. 
Particularly my upper body strength has always been a weakness for me.” For others, this 
took the form of skill improvement, as reflected in subject #2’s statement, “...to better 
myself as an athlete. More importantly to improve my skill set to help my team overall.” 
As with the top quartile participants, the role of important others was revealed. Both 
sports coach and teammates were mentioned. However, peers were not mentioned as a 
reason for participating. Also, as with the top quartile participants, one athlete mentioned 
that she simply enjoyed all aspects of her chosen sport. 
Table 5.3: Reasons for Participation 
 
Top 
Quartile 
Bottom 
Quartile 
Totals 
Theme F M F M Top Bot. F M T 
Improvement 2 1 2 1 3 3 4 2 6 
Sports Coach  1 1  1 1 1 1 2 
Teammates  1 1  1 1 1 1 2 
Peers  1   1   1 1 
Love of Sport  1  1 1 1  2 2 
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Question #2 (table 5.4): Significant People 
Top Quartile 
Two of the top quartile participants already mentioned a significant other person when 
asked their reasons for participating in the program. However, when asked specifically, 
all four were able to determine a person whom they felt was important to their taking part 
in the program. Interview #4 mentioned friends as important to her decision to 
participate. The friends to whom she referred were neither teammates nor peers, but a 
group of friends who played other sports and had participated in this strength program 
before. They felt the program had significantly contributed to their improvement and 
encouraged their friend to join them. Interviews #7 and #8 both received strong 
encouragement from their in-season sports coach, and interview #6 had done the program 
before and felt a strong connection to his strength coach, who motivated his return to the 
program. 
Table 5.4: Instrumental People 
 
Top 
Quartile 
Bottom 
Quartile 
Totals 
Theme F M F M Top Bot. F M T 
Friends 1  1 1 1 2 2 1 3 
Sports Coach 1 1  1 2 1 1 2 3 
Teammates 1  1  1 1 2  2 
Strength Coach  1  1 1 1  2 2 
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Bottom Quartile 
 As with the top quartile participants, two of the four had already mentioned the 
role of other people, but all four mentioned someone when prompted. Interview #1, who 
mentioned sports coach in regards to the first question, stated, “I guess my teammates 
because we did decide that we would try to do it together and all stick through it, and as I 
said, my coach was the one who recommended it and it just seemed like a great idea.” It 
is interesting that she did not consider peers or teammates when answering the first 
question, yet her answer here indicates that her team is in fact important to her.  
Question #3 (table 5.5): Challenges to Participation 
Top Quartile 
 Three of the four participants from the top quartile listed transportation as the 
main challenge to participating in the program. The only member of the top quartile to 
mention something other than transportation was interview #7 who stated, “...I keep 
struggling with my skills but it’s worth it because I keep coming here and they get 
better.” Interestingly, interview #7 cited improvement as one of his main reasons for 
participation (question #1) as well as the main benefit that he received from participating 
(question #4, discussed next). Apparently, he felt as though skill improvement was very 
challenging, yet worth the effort. 
Bottom Quartile 
 Only one member of the bottom quartile mentioned transportation as a challenge 
to participating in the program. Even that participant, interview #3, cited an additional 
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reason that also presented a challenge. Specifically, he mentioned that he did not know 
any members of his group at the start of the program. Although he eventually become 
closer with the group, he felt as though the lack of previous relationships presented a 
challenge to his participation. The other members of the bottom quartile cited a variety of 
reasons. Interview #1 who stated succinctly, “for me, sometimes motivation can be an 
issue.” Interview #2 struggled with the difficulty of the program in relation to her current 
state of fitness and mentioned, “Really just at first trying to get in shape, so all the 
exercises were difficult, but over time, it got a little better.” Interview #5 identified what 
he perceived as his “physical limitations” as a challenge. 
Table 5.5: Challenges to Participation 
 
Top 
Quartile 
Bottom 
Quartile 
Totals 
Theme F M F M Top Bot. F M T 
Transportation 2 1  1 3 1 2 2 4 
Difficulty   1   1 1  1 
Motivation   1   1 1  1 
New People    1  1  1 1 
Personal Limits    1  1  1 1 
Skill Improvement  1   1   1 1 
 
Question #4 (table 5.6): Benefits of Participation 
Top Quartile 
 The same three top quartile participants who mentioned improvement in response 
to the first question, all mentioned improvement as a prime benefit of participation. The 
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only top quartile participant who did not mention improvement as a reason to participate, 
and instead focused on the role of other people in response to the first question, was 
interview #6 who mentioned personal growth as the prime benefit that he received. For 
him the experience of pushing his limits at each workout benefited him as a person even 
more than it did as an athlete and stated succinctly, “I’ve grown as a person.” 
Interestingly, personal growth can be considered as a type of improvement. However, to 
this point, when improvement has been mentioned it has always been of a physiological 
nature, specifically, either strength improvement or skill improvement. This was the only 
time personal growth was mentioned in response to any question, so clearly deserves its 
own category. 
Table 5.6:  Benefits of Participation 
 
Top 
Quartile 
Bottom 
Quartile 
Totals 
Theme F M F M Top Bot. F M T 
Improvement 2 1 2 2 3 4 4 3 7 
Personal Growth  1   1   1 1 
Team Bonding   1   1 1  1 
 
Bottom Quartile 
 All four of the bottom quartile participants mentioned improvement as a benefit of 
participation, including interview #1 who did not cite improvement as a main reason for 
participating in response to the first question. She was also the only member of the 
bottom quartile to mention another benefit of participation, which to her was team 
bonding. Importantly, she revealed in an earlier response that she participated in the 
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program as a team endeavor. She had mentioned that her reason for participating was 
based on a group decision that her and her teammates made and that was encouraged by 
their sport coach. That she views team bonding as a benefit of participation is a positive 
sign that the decision was a good one for her and her teammates. However, due to the fact 
that no other participant mentioned being in this situation, it is unclear if this is unique to 
her or if this is a potential benefit that others could obtain by doing this activity as a 
group endeavor. 
Question #5 (table 5.7): Most Enjoyable Aspect 
Top Quartile 
 This question elicited the most diverse responses of the interviews. Interview #4 
stated that coach encouragement was her most enjoyed aspect of participating. Interview 
#6 mentioned simply, “Spending time with coaches and friends.” Interview #6 mentioned 
sport coaches and peers in response to the first question. While the friends to whom he 
refers are the peers, the coaches to whom he is now referring are the strength coaches. 
Bottom Quartile 
 As for the top quartile participants, there was a great variety of responses among 
the bottom quartile participants in regards to this question. Interview #1 stated, “I guess 
the feeling of actually completing it and the fact that I didn’t quit, that I saw it through, 
and that I think I gained from it.” Interview #2 mentioned variety as her most enjoyed 
aspect. Interview #5 considered playing the sport to be his most enjoyable aspect. 
Important to note is that not all participants perform their sport skills as part of their 
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participation. There are separate programs offered by the club, for additional fees, that 
include sport-skill instruction. This individual participated in those sessions in addition to 
the strength training that was measured during this study and, for him, this was the most 
enjoyable aspect. 
Table 5.7: Most Enjoyed 
 
Top 
Quartile 
Bottom 
Quartile 
Totals 
Theme F M F M Top Bot. F M T 
Accomplish 1  1  1 1 2  2 
Coach 
Encouragement 
1    1  1  1 
Competition    1  1  1 1 
Playing Sport    1  1  1 1 
Variety   1   1 1  1 
Coach 
encouragement 
1    1  1  1 
Time w/coaches & 
friends 
 1   1   1 1 
 
Question #6 (table 5.8): Least Enjoyable Aspect 
Top Quartile 
 Three of four participants from the top quartile responded that they found nothing 
that was not enjoyable about the program. While difficult to imagine that athletes enjoyed 
every single aspect of a training regimen, three of these four participants stated that they 
enjoyed all of it even when pressed with follow-up questions. The only member of the 
top quartile to offer a response to this question, interview #4, stated that push-ups were 
his least enjoyable aspect. Interestingly, push-ups are not a strong portion of the 
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workouts. Occasionally, coaches utilize them during the warm-up activities, but for this 
athlete, that was enough to be the least enjoyable aspect for this participant. 
Bottom Quartile 
 Of those in the bottom quartile, the responses contained more variety. One 
mentioned hard work (interview #1) and another feeling sore (interview #2). Perhaps 
most interesting was the comments of the two males participants from the bottom 
quartile. Interview #3 mentioned different coaches as a disliked feature. It should be 
noted that it is not the policy of this club to have different coaches coaching the same 
group throughout a program. It occasionally happens when the regular coach of a group 
is out sick. It happened that during the eight-week program, one coach was out twice and 
apparently, it made a strong negative impression on this athlete. Interview #5 considered 
losing to be his least enjoyable aspect. As mention previously, when this same participant 
mentioned competition as his most enjoyable aspect, competition is specifically 
discourage by the coaches. Yet, this particular athlete viewed the informal competitions 
as his most enjoyed aspect and the losing as his least enjoyable. 
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Table 5.8: Least Enjoyed 
 
Top 
Quartile 
Bottom 
Quartile 
Totals 
Theme F M F M Top Bot. F M T 
Nothing 1 2  1 3 1 1 3 4 
Hard Work   1   1 1  1 
Feeling Sore   1   1 1  1 
Losing    1  1  1 1 
Push-ups 1    1  1  1 
Different Coaches    1    1 1 
 
Question #7 (table 5.9): Future Participation 
 All eight of the participants answered yes to this question. Generally, it was a very 
terse answer. When additionally information was prompted, as well as for the two 
participants who volunteered additional info, the answers often echoed previous answers 
in that it focused on personal improvement. Perhaps interview #7 best summarized this 
viewpoint when he stated, “Absolutely, I did this to get better and I’ve gotten better. Why 
wouldn’t I do it again?” 
 
Table 5.9:  Future Participation 
 
Top 
Quartile 
Bottom 
Quartile 
Totals 
Theme F M F M Top Bot. F M T 
Yes 2 2 2 2 4 4 4 4 8 
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Qualitative Discussion 
 When taken in totality, several themes emerge from the qualitative interviews. 
Perhaps the strongest is that of improvement. Six of the eight participants mentioned it as 
a motive for participating; those same six also mentioned it as a prime benefit of 
participation; and two of those six listed accomplishment as the most enjoyable aspect of 
the program. Certainly, this theme demonstrates the important role personal improvement 
plays in the motivation to partake in a program such as this one. It appears clear that 
coaches who want to encourage greater participation in their strength programs, must first 
convince the athletes of the benefits of participation. Once they decide to participate, 
many factors will play a role in determining their outcomes (see the quantitative 
discussion of this paper). However, from these interviews, it appears that believing that if 
they follow the program that they will improve their physical abilities is a prerequisite for 
participation for many athletes, and once in the program, seeing their own improvement 
unfold is among the most enjoyable aspects of the program. 
 Another strong theme that emerged was that lack of transportation as a deterrent 
to continue participation in this program. Overall, five of the eight interviewees 
mentioned it as a challenge, with four of those considering it the only challenge. If this 
many of the participating athletes cited it as a challenge, it is likely that for many other 
athletes, who did not participate, this might have been a strong determinant. While not 
easily resolved by a coach, this study indicates that if these issues are not addressed, it 
might lower participation. Based on this knowledge, coaches might want to take steps to 
arrange car-pooling options for athletes, provide information on public transportation 
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routes, or adjust times if that will help transportation for some athletes. 
 All eight participants answered yes to question seven, “Would you participate in 
this program again?” In some respects, this can be considered the most important 
question because coaches cannot expect any improvements from athletes who are not 
participating. Additionally, once an athlete stops participating in the program, a coach 
loses any opportunity to foster the self-determined motivation that so strongly correlated 
with improvement in this study. 
Top Quartile/Bottom Quartile Differences  
 An interesting finding from the interviews was the lack of distinction in the sorts 
of responses between the top and bottom quartiles of motivation scores. Only two 
questions elicited a clear distinction between those in the top and bottom quartiles. Those 
being question three, which asked participants about the most challenging aspects of the 
program, and question six, which asked participants about the least enjoyable aspect of 
the program. 
In terms of the most challenging aspect of participating (question #3), the 
interesting finding is that transportation considerations dominated the responses of the 
top quartile participant, while other concerns frustrated bottom quartile participants. It is 
unknown if transportation was objectively more difficult for the top quartile participants 
or if a lack of other concerns rendered occasional transportation issues as the only 
challenge remaining. If getting to the facility was the only challenge, that might have 
accounted, at least partly, for the higher AVG scores. Conversely, bottom quartile 
participants, might have also had occasional issues with transportation, but with more 
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pressing challenges, they might not have considered that when asked. Of course, this is 
speculation, but it might account for the connection of transportation issues and AVG 
scores. In regards to understanding the role of self-determined motivation, transportation 
issues can be considered as a deterrent to autonomy. However, this would not account for 
the connection between transportation concerns and top quartile participants. 
 In regards to question #6, the least enjoyable aspect, those in the top quartile 
found nothing to dislike about the workouts, save one participant who did not enjoy the 
push-ups that were occasionally performed as part of the warm-up activities. Bottom 
quartile participants, however, offered a great variety of responses, including hard work, 
feeling sore, losing, and dealing with different coaches. 
 A likely cause for the lack of distinction is the high average scores among the 
participants, as mentioned in the quantitative discussion. The participants who 
represented the bottom quartile of self-determined motivation in these interviews had 
AVG scores that averaged between 4.5 and 5.5 on a scale of 7. It is likely that individuals 
who were not at least moderately high in their motivation would not participate in such a 
program. Therefore, the preceding analysis compared those moderately high in AVG 
scores with those very high in AVG scores. 
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Chapter Six:  Recommendations 
 This study measured the relationship between self-determined motivation and 
strength improvement during an eight-week, off-season, strength and conditioning 
program. The purpose of this study was twofold. First, to determine the relationship 
between self-determined motivation and strength improvements, and second to explore 
the reasons was some participants came to the program with more self-determined 
motivation than others did. Specifically, two research questions were formulated at the 
beginning of this study: 
1. What is the relationship between self-determined motivation and strength 
improvement? 
2. What are the relevant factors that contribute to the amount of self-determined 
motivation that athletes possess towards strength and conditioning programs? 
 
 In regards to the first research question, this study hypothesized that the amount 
of self-determined motivation experienced by the athletes would positively correlate with 
strength improvements. This hypothesis was upheld by the results of this study. All 
measures of self-determined motivation, as measured by the IMI sub-scales and AVG, 
had positive, statistically significant correlations with strength improvement, as measured 
by ESI-diff scores. In fact, average IMI scores predicted approximately half of the 
differences between ending and beginning scores on the total of all three lifting exercises. 
These findings support the research of Wilson et al. (2003), which demonstrated a 
relationship between self-determined motivation and VO2max improvement in a physical 
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education setting. The present study extends that research in two important ways. First, 
this study used strength as the performance measure, which had not been used in previous 
research. As previously mentioned, strength provides a measures which is applicable to a 
great variety of sports (Epley, 2004). Second, this study used an athlete population. An 
athlete population had not been previously studied in regards to any direct measure of 
physical performance improvement. As more researchers are recommending SDT as a 
framework to inform coaching practices (Amorose, 2007; Hein and Koka 2007; Sarrazin, 
Boiche, and Pelletier 2007), it is important to understand the relationship between self-
determined motivation and performance improvement measures, of which strength is an 
important first step. 
 Although not hypothesized, this study also uncovered additional correlates of 
strength improvement. Significant correlations were observed in regards to female 
participants improving more than male participants and younger athletes improving more 
than older athletes. A possible cause of these findings is a lack of familiarity with the 
strength training protocols used in this study. Those with the least previous exposure to 
the techniques of the program will have the greatest room to improve. It is 
understandable why younger athletes would have had less experience with the strength 
training protocol used in this study, as different training approaches are required for 
athletes of different ages and maturity levels (Faigenbaum and Westcott, 2009), but it is 
less clear why gender differences were observed, as gender differences would not 
necessitate significantly different training protocols (Epley, 2004; Faigenbaum & 
Westcott, 2009). However, it is the personal experience of the researcher, who is a 
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certified strength coach, that female athletes are far less likely to have coaches who 
promote strength training as do their male counterparts. While it is speculative, as this 
study did not measure previous exposure to these techniques, this is a likely cause of the 
observed age and gender differences. Certainly, further research is required to 
definitively determine the causes of these age and gender differences. 
 In terms of the second research question, the qualitative interviews revealed 
several key findings. Perhaps most prominent is the role played by the athletes believing 
in the ability of the program to offer personal improvements. All of the athletes 
mentioned some form of personal improvement in relation to at least one of the 
questions, and many of the athletes referenced improvement in response to several of the 
questions. 
 A primary purpose of the qualitative interviews was to gain a more nuanced 
understanding of the differences between participants of differing levels of self-
determined motivation as measured by the top and bottom quartiles of AVG scores. The 
qualitative analysis, however, revealed few of these distinctions. The most pronounced 
distinction occurred in response to the question regarding the “least enjoyable aspect of 
participating.” While top quartile participants found little not to enjoy, bottom quartile 
participants offered a great variety of responses. What is impossible to discern in the 
context of the current study is the direction of these differences. For example, among the 
responses that bottom quartile participants gave for least enjoyed aspects were “hard 
work” and “feeling sore.” It is not clear if these participants felt that they worked harder 
or felt more sore than their top quartile counterparts and this lead to experiencing less 
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self-determined motivation, or if the preexistence of less self-determined motivation lead 
these athletes to experience the hard work and soreness as less enjoyable than athletes 
who arrived at the program with more self-determined motivation. 
 With the exception of “least enjoyable aspect”, few distinctions existed between 
top and bottom quartile participants. This is likely the result of the recruitment procedure, 
which provided a sampling of athletes who were all relatively high in self-determined 
motivation. Although it would likely be difficult to arrange, it would be interesting if 
interviews could be conducted with athletes who considered entering an off-season 
conditioning program such as this one, but decided against it. These interviews would 
have the potential to be more revealing in terms of determining which factors ultimately 
led these athletes not to participate. 
Recommendations 
 The results of this study clearly demonstrate the correlation between self-
determined motivation and strength improvements. Based on these results, coaches 
should adopt behaviors that foster increases in self-determined motivation. Many 
research studies on SDT have shown strong relationships between coaching behaviors 
and self-determined motivation. Among the coaching behaviors that have shown the 
strongest relationship are psychological need satisfaction, establishment of a mastery 
motivational climate, and increasing athletes’ chances of experiencing flow. 
Psychological Need Satisfaction 
 Hollembeak and Amorose (2005) demonstrated that the three psychological needs 
of autonomy, relatedness, and competence mediated the relationship between coaching 
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behaviors and increases in self-determined motivation. Therefore, coaches who adopt 
behaviors that foster their players’ sense of autonomy, relatedness, and competence also 
increase the self-determined motivation of those players. Hollembeak and Amorose 
(2005) also showed that these findings held up regardless of gender, scholarship status, or 
sport played, including individual and team sports. 
 Autonomy. To foster their athletes’ sense of autonomy, coaches can provide a 
certain amount of choice to their athletes (Amorose, 2007; Mageau & Vallerand, 2003). 
While a seemingly simply suggestion, for many coaches it is difficult to adopt. A culture 
exists within sports that encourages coaches to behave in an authoritative manner 
(Kidman & Lombardo, 2010). Athletes, parents, media, and society have come to expect 
and revere coaches who assert their authority over the players. It is presumed that 
coaches, through learned experience, should know what is right for the players and the 
team and demand that their vision be implemented. It is certainly difficult for the coach to 
behave in a manner so different from the cultural expectations, and it can be especially 
difficult if the coach does not have confidence that the approach will lead to tangible 
improvements that will validate the approach. Especially since promoting autonomy or 
self-determined behavior in athletes might be at odds with how the athletes have been 
parented or coached by others.   The results of this study serve as evidence to validate this 
approach in terms of increases the strength performance of athletes.  
 Another potential impediment to the adoption of an autonomy supportive 
coaching approach is the amount of time that coaches spend developing their skills. 
Coaches spend years, even decades, honing their knowledge of the techniques and tactics 
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of their chosen sport. It is difficult for many of these coaches to adopt a style that defers 
certain decisions to players who, in some cases, are just learning the sport. Trying to 
develop their athletes’ sense of autonomy while still utilizing their own knowledge and 
skills is not an easy task for a coach. Coaches committed to increasing their players’ 
sense of autonomy, however, will look for ways to incorporate choice without 
minimizing their own ability to positively affect the team. For example, many ways exist 
to teach sport skills. Coaches frequently employ several different drills to teach a specific 
individual sport skill. Often coaches mix up the routine by utilizing different drills in an e 
ort to alleviate the boredom that often accompanies repetitive drill use. If the drills are 
considered relatively equal in terms of their ability to teach the skill and the main reasons 
for their variance is to maintain interest among the players, then an opportunity exists for 
a coach to involve the players in the choice of which drill gets performed on a given day.  
 Different sports provide coaches different opportunities and challenges toward the 
incorporation of choice into their sport. Coaches committed to this approach will always 
be able to find situations, like the above example, in which players can be provided with 
abundant opportunities to make meaningful choices in a manner that is beneficial to the 
players and coaches (Hellison & Cutforth, 2000) A frequent concern among coaches 
considering adopting an autonomy-supportive style is how best to enforce necessary 
rules. Certainly, many rules require enforcement regardless of the opinions of the players 
or, in some cases, even the coaches. Many school and state laws, as well as the judgment 
and experience of the coach, might require rules that players might not set for themselves. 
Mageau and Vallerand (2003) assert that coaches preserve a sense of autonomy among 
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the players in these situations when they explain the rationale for the rules. Explaining to 
players why certain rules are necessary and helping them to understanding the boundaries 
of those rules, allows coaches to provide the structure required to facilitate a successful 
team while maintaining the autonomy, and through that, self-determined motivation, of 
their players.   Some coaches go as far as involving the players in the construction of 
team rules to gain a sense that they are not imposed on the players but self-chosen.  
 Relatedness. Sports appears to be an ideal place to build a sense of relatedness. In 
fact, parents frequently mention social interaction as a prime reason for enrolling young 
people into sports (Allen, 2003). Additionally, the quantitative portion of this study 
clearly demonstrated that athletes’ feelings of relatedness to their strength coaches and 
peers had a strong correlation to their strength improvement. Additionally, while the 
quantitative portion of this study did not measure relatedness to in-season sports coaches 
and teammates, both themes emerged during the qualitative analysis.  
 In regards to building a sense of relatedness to peers and teammates, certain 
challenges exist. In most, if not all, sports situations athletes are simultaneously peers and 
rivals. Competition for starting positions, playing time, and, in some cases, making the 
team can stress the relationships of the athletes on a team. Amorose (2007) suggests 
coaches allow time for athletes to socialize in and out of the sports context. By providing 
time for activities that require athletes to interact with each other, coaches create an 
environment in which the interpersonal relationships of the athletes have an opportunity 
to flourish. Amorose (2007) also recommends that coaches actively involve the people 
who are important in their athletes’ lives. By involving parents, relatives, and friends into 
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the sporting environment, coaches can tap into already established sources of relatedness 
and bring those relationships into the team atmosphere. The present study has also 
demonstrated the importance of the coach-athlete relationship in fostering self-
determined motivation. 
 In terms of fostering a greater sense of relatedness to coaches, Amorose (2007) 
advocates that coaches establish a relationship based on caring, trust, and respect. 
Amorose also endorses a coaching approach in which coaches actively solicit athletes’ 
feelings and considers the athletes viewpoint during interactions. At first glance, these 
might appear to be obvious and easy proposals. After all, who would not want 
relationships based on caring, trust, respect, and consideration for other’s feelings? 
However, the sporting context sometimes encourages coaches to act otherwise towards 
players. College coaches often feel compelled to act one way toward a player during a 
recruiting process and another afterwards when the recruiting process is over. The 
pressure to win can often lead coaches to view athletes as pawns or instruments instead of 
people. If coaches view their players as a means to further their careers and not as 
individuals whose personal growth is also important, it is difficult to establish and 
maintain a relationship of mutual trust and respect. Even if they encounter temporary 
setbacks because of honest interactions, the promise of having a more motivated team 
that respects and responds positively to their coach is hopefully a stronger incentive than 
the temporary gains of dishonest and misanthropic practices. 
 Competence. Nothing would seem more natural to coaches than to work on 
increasing their athletes’ sense of competence. In fact, much of coaches’ daily tasks 
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revolve around improving their players’ competence. Coaches plan practice drills, hold 
meetings, and schedule scrimmages (and sometimes games) focused largely on 
improving the competence of their players. One important note, SDT studies demonstrate 
that it is a player’s sense of competence, more so than objective competence, which 
determines the connection with self-determined motivation. It is common in sports to 
have two players of varying ability competing against each other.   
 In some situations, a player might be improving in terms of objective abilities. 
However, that player might not appreciate these benefits due to constant comparisons 
against a superior teammate. That player’s sense of competence is not going to increase 
and motivation will likely plummet as a result. When developing their athletes’ sense of 
competence, coaches would certainly do well to make sure that each athlete has an 
opportunity to experience success at each practice (see the discussion of the Mastery 
Motivational Climate). Hein and Koka (2007), citing dozens of research studies in the 
area of competence development, recommend that coaches employ feedback that is both 
positive and informational. According to Hein and Koka, after successful performances, 
to bolster a sense of competence, coaches should provide feedback that is not only 
positive, but specifically conveys exactly what the athlete did well. After unsuccessful 
performances, coaches should provide feedback that is still positive and complimentary 
towards what was sincerely done well, but also provide encouragement and specific 
recommendations towards improvement. 
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Mastery Motivational Climate 
 A Mastery Motivational Climate (MMC) is one that focuses on each athlete's 
individual improvement through mastering tasks rather than interpersonal comparisons 
(Amorose, 2007; Standage et al., 2007). Studies confirm MMC’s relationship to many 
positive outcomes including perceived competence, increased learning, reduced anxiety, 
greater enjoyment, and improved motor skills (McArdle & Duda, 2002; Theeboom et al., 
1995; Treasure, 2001; Weiss & Ferrer-Caja, 2002). These studies show that adopting a 
focus on learning, improvement, and effort, and minimizing interpersonal comparisons, 
leads to many coveted benefits for athletes. Specifically, studies demonstrate a 
relationship between MMC and self-determined motivation (McArdle & Duda, 2002; 
Sarrazin, Vallerand, E., L., & Cury, 2002; Standage et al., 2007). 
 In some sports, focusing on personal improvement is simpler than it is in other 
sports. Track coaches can foster an environment in which success in measured by setting 
personal-best marks. In other sports, it can be a little more challenging. It could be argued 
that a baseball player focusing on batting average is a personal statistic, but unlike times 
and distance in track and field, a batting average is also the product of the pitcher’s 
abilities. Players may improve their skill at hitting a baseball, yet due to facing better 
pitching talent, could still see their batting average drop. To incorporate the MMC 
approach, skilled coaches must focus players’ attention on areas of personal improvement 
and then provide feedback that demonstrates to players the advances that they are 
making. The activities by which coaches would go developing a MMC would vary for 
each sport, but the research on MMC shows that the players will be a more motivated and 
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lead to a better performing, team for those coaches who can accomplish this task. 
Flow 
 As mentioned previously, a strong bidirectional relationship exists between the 
flow state and self-determined motivation (Fortier & Kowal, 2007). This has two 
important consequences for coaches. First, it means that the aforementioned 
recommendations, designed to foster self-determined motivation, may also increase their 
athletes’ experience of flow – a welcome secondary gain considering flow’s connection 
to peak athletic performance (Csikszentmihalyi et al., 2005; Jackson & Csikszentmihalyi, 
1999). It also implies that coaching behaviors that increase flow opportunities will likely 
increase self-determined motivation. 
 Studies consistently uphold the “golden rule” of flow to be a balance between the 
challenges posed to athletes and the skills the athletes possess (Jackson & 
Csikszentmihalyi, 1999). The challenge/skills balance, as it is frequently termed in flow 
studies, is the strongest predictor of athletes’, or non-athletes, chance to enter flow. The 
challenge/skills balance is also an area in which coaches can exert tremendous influence. 
A coach controls the drills, possibly with input from the players in order to foster a more 
autonomous environment, and a coach controls the allocation of talent to construct 
competitive balance in the drills. For example, many coaches utilize drills that 
incorporate a single player competing against another working on a particular skill within 
that sport. The challenge/skills balance during these drills, frequently referred to as one-
on-one drills, is determined completely by the skills of the two players competing against 
one another. Taking the time to ensure that players are matched against other players of 
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similar ability is an easy way to guarantee a challenge/skills balance. 
 During team drills, balancing challenges and skills can be a bit more difficult. 
Certainly, one approach, similar to the above-mentioned strategy for one-on-one drills, 
would be to ensure equal talent on each team. While this approach has the benefit of 
being the simplest way to balance challenges and skill, it does leave coaches who employ 
this method without their starters or first line players working together. For many sports, 
the coordination of the starting players can be as important, and possibly more important, 
than the individual talents of the players. If it is assumed that, at least at times, coaches 
require their starters to work together, then a coach must be a bit more creative is 
presenting a challenge to their starting unit that will push their current skill level. This 
could be as simple as a scrimmage in which the starters begin the game with a point 
deficit that the coaches believes will challenge their current abilities, or as complex as 
altering the rules of the game to handicap the starters. Care must be taken with the latter 
approach to ensure that the rules were not modified to the point that different skills were 
required than will be necessary during the games, but with careful attention, coaches can 
challenge their players in ways that develop the necessary skills. 
Summary of Recommendations 
 While many factors ultimately determine the amount of self-determined 
motivation that athletes will experience, this paper has focused on three specific topics: 
psychological need satisfaction, MMC, and flow. All three of these areas of focus have a 
strong research base to support their inclusion. This research base provides strong support 
for each topics in supporting self-determined motivation, along with specific 
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recommendations as to how best to facilitate those outcomes. Based on all of the 
previously cited research within these three areas, coaches should incorporate the 
following behaviors: 
 Involve athletes in the decision making process. 
 Provide a meaningful rationale for the limits that are imposed. 
 Provide positive informational feedback that allows athletes to recognize their 
advancement towards their personal goals. 
 Provide opportunities for athletes to meet their relatedness needs. 
 Encourage the adoption of a Mastery Motivational Climate. 
 Promote a flow state through the challenge/skills balance. 
Future Directions 
 The present study is an important first step towards establishing the relationship 
between self-determined motivation and physical performance. Establishing that self-
determined motivation relates to physiological improvements is a necessary link for 
expanding the application of concepts of SDT in sport research and coaching theory.  . 
However, there remains a great deal of work to be done to further explore the relationship 
between coaching behaviors, self-determined motivation, and physical performance. One 
potential direction for future research would be to focus on self-determined motivation in 
team environments. In the present study, a strong correlation existed between the 
relationship with peers and the strength coach. However the qualitative interviews 
revealed the importance of the sports coach and teammates in the athletes’ participation 
in the program. In a team setting, teammates would be peers and, sometimes, the sports 
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coach would double as the strength coach. This could potentially make the roles of coach 
and teammates even more important, but that remains for future research to demonstrate.  
 Another potential future area of research would involve other physiological 
measures, such as the vertical jump, various sprinting distances, and various agility 
measures. Many coaches consider these activities even better performance indicators of 
actual sport performance than the three lifting exercises utilized in this study (Epley, 
2004). A study conducted similarly to the present one, which utilized those performance 
indicators will continue to expand our knowledge of the role of self-determined 
motivation in relation to athletes’ physical performance.  
 An interesting avenue of future research would be to use a longitudinal study. IMI 
scores and performance numbers could be alternatively measured over long periods of 
time. For example, a study utilizing college athletes could be conducted on a group, or 
several groups, of incoming freshmen and follow them throughout their four years of 
college athletics. It would be interesting to see not only the role of motivation on future 
improvements, but also the role of improvements on future motivation. A potential exists 
for the discovery of a bidirectional relationship between performance and self-determined 
motivation. SDT’s principle of competence (Ryan and Deci, 2007) as an important aspect 
of motivation would suggest that increases in performance would lead to increases in 
competence, which in turn, based on the current research, could foster further 
improvements. If future research established this bidirectional relationship, it would 
demonstrate the importance of both the interpersonal skills of coaches and of designing 
safe and effective training programs that allow athletes to experience improvements in 
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their abilities along with support for self-determined motivation. 
 Perhaps the most important addition to this study or any of the variants listed 
above would be an intervention study. The current study has shown the relationship 
between self-determined motivation and strength performance. Other studies have shown 
the relationship between certain coaching behaviors and self-determined motivation. An 
intervention study could train coaches to use those behaviors and measure the results of 
the corresponding athletes on both the IMI and on performance measures and compare 
those same measures on a control group whose coaches did not take part in such training. 
A study such as this would go furthest toward determining the role of coaches’ behaviors 
in improving athletes’ performance through understanding and applying the tenets of 
SDT to their coaching approaches.  
Summary of Future Directions  
 All of the above-mentioned areas of future research would advance our 
understanding of the effects of coaching behaviors on the physiological outcomes of 
athletes. This knowledge will allow stronger recommendations for coaches and has the 
potential to inform designers of coach education programs of the best ways to train 
coaches for maximum positive impact on their athletes. In summary, the following 
recommendations are proposed for areas of future research: 
 Focus on team environments 
 Longitudinal Studies 
 Intervention Studies 
 Utilize alternative physiological performance indicators: 
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o Vertical Jump 
o 10, 20, and 40 yard sprints 
o Various agility measures 
Conclusion 
 This study has established a relationship between self-determined motivation and 
strength improvements in an athlete population. This is an important addition to SDT and 
sport research considering the important role of strength in athletics (Epley, 2004). This 
is also an important first step in extending the research on SDT to include direct measures 
of performance improvements in athletics. 
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Appendix A:  Site Recruitment Letter 
To whom it may concern, 
 My name is John Shea and I am a Doctoral student at Boston University.  I am 
conducting research on the relationship between motivation and improvements in 
strength and conditioning training programs.  Based on your reputation for providing 
excellent strength and conditioning training programs, I would like to include your 
athletes in this study.  If you agree, Informed Consent forms will be distributed to any 
members of your program who are interested in participating.  All I will need from you is 
to provide me with each athlete’s beginning and ending bodyweight and test scores in the 
vertical jump, pro-agility run, and the 40-yard dash.  In addition, we will need to set up 
time during the third week of the training in which each participant can fill out a 
questionnaire that assess their motivations for participating in the program.  This form 
takes approximately fifteen minutes to complete.  Finally, at the conclusion of the study 
we will ask randomly selected participants to take part in an interview about the training 
program.  For those that consent, the interviews will last approximately 20 minutes. 
Thank you for your time and consideration.  I hope that you decide to participate 
in this research.  If you do, please contact me so we can begin this process. 
Sincerely, 
 
John Shea 
Ed.D. candidate 
Boston University 
Home:  781-322-1340 
Cell:  617-605-5763 
coachshea@aol.com 
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Appendix B:  Participant Consent Form 
Boston University School of Education 
Two Silber Way 
Boston, Massachusetts 02215 
T 617-358-1080 F 617-353-3206 
 
INFORMED CONSENT FORM 
 
Title of Project: The Effects of Self-Determined Motivation on Improvements in a 
Strength and Conditioning Program 
 
Purpose 
We invite you to participate in this research study of motivation and training programs.  The 
purpose of the study is to understand better the consequences that different athlete motives have 
on training program outcomes.  By better understanding the impact of motivation on 
improvements in training programs, we hope to contribute to the development of more 
motivationally effective training programs for athletes.  The Principal Investigator, John Shea, is 
a Doctoral Candidate at Boston University, and he is conducting this research as part of his 
Doctoral studies. 
 
Procedures 
If you volunteer to participate in this study, we would ask you to first read this document and 
confirm that you agree to the terms of this Consent Form. Please note that persons under 18 
years of age are eligible to participate in this study only with parental consent. Next, we will 
ask you to complete a survey at two separate times during your program.  The first will take place 
during week two of your training program and the second during week nine.  The survey should 
take approximately twenty-five minutes to complete.  The survey contains questions regarding 
your motives for participating in this program. The survey consists of 45 items.  At the end of the 
program, a subset of those who chose to participate will be asked to take part in an in-person 
interview to further discuss motivation in relation to the training program.  
 
Risks and Discomforts 
There are no known risks associated with participation in the study. Your individual answers 
will not be shared with anyone. The coach, nor any others, will be informed of who 
participated and who did not in the study. You are always free to skip a question, take a break, 
or stop filling out the survey at any time. If you choose to participate in the interview, you can 
stop participation at any point.  
 
Benefits 
This study will contribute toward the understanding of the relationship between athletes’ 
motivation and their improvement in conditioning programs. There are no direct benefits to 
subjects from participating in the study.  The benefits to society may include helping 
strength coaches understand the consequences of athletes’ motivational states. 
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Compensation 
You will not receive any compensation for participating in this study. 
 
Confidentiality 
Your answers are confidential.  No identifiable information about you, your team or your school 
will be included in any presentation or publication. The primary investigator will be the only one 
to have any record of your identity.  The information you provide will be published only in 
aggregated form (for example, tables of information).  
 
Questionnaires and interview information will we coded and the code key linking ID 
numbers to individual names will be stored separately. Data will be stored in locked files only 
accessible to the Principal Investigator and will be destroyed at the end of the research.   
 
Voluntary Participation 
Your participation in this research is purely voluntary. You may choose not to take part in this 
research study.  Not participating in the study or discontinuing participation will not affect 
your status in this conditioning program. Refusing to participate or discontinuing participation 
will involve no penalty or loss of benefits to which you are otherwise entitled.  Should you 
discontinue participation, you can request that all data previously collected be destroyed.  You 
may also refuse to answer any question on any of the questionnaires or during the interview 
process.   
Contacts 
If you have questions regarding this research, either now or at any time in the future, please feel 
free to ask them.  The Principal Investigator – John Shea – can be contacted at 617-605-5763 or 
at coachshea@aol.com and will be happy to answer any questions you may have. If you have 
questions about your rights as a research subject or want to speak with someone independent of 
the research team, you may contact the Boston University IRB directly at 617-358-6115. 
 
Agreement to Participate 
I have read this consent form.  All my questions have been answered.  I agree to participate in this 
study.  
  
________________________________________            
Name of Subject   
 
 
_________________________________________                    __________ 
Signature of Subject                                                                 Date 
 
 
_________________________________________    
Name of Parent/Guardian (if under 18 years of age)   
 
 
_________________________________________         __________ 
Signature of Parent/Guardian (if under 18 years of age)              Date 
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Appendix C:  IMI Results 
# age G Gr IE COM EFF PT CH VAL RP RC AVG 
1 17 F 12 5.71 5.33 7.00 2.60 7.00 7.00 4.63 5.25 5.77 
2 20 F 12 7.00 7.00 7.00 1.00 7.00 7.00 5.50 5.88 6.56 
3 15 M 0 5.00 5.50 6.80 1.80 5.71 7.00 4.88 6.88 6.21 
4 17 F 0 6.29 4.67 6.60 2.80 6.71 7.00 4.88 5.13 5.63 
5 16 M 0 4.86 5.00 5.60 4.20 5.86 6.14 4.38 5.13 5.11 
6 21 M 9 5.57 5.33 6.20 2.80 6.00 6.14 4.75 5.38 5.32 
7 16 M 14 4.14 5.83 6.00 1.60 6.57 6.14 3.88 4.38 5.61 
8 16 M 0 6.00 5.83 7.00 1.00 6.57 6.86 5.50 5.50 6.32 
9 14 M 12 6.14 5.50 6.80 1.40 6.86 6.57 5.38 6.00 6.12 
10 18 M 0 5.71 5.17 5.80 2.20 5.14 6.00 4.38 5.63 5.56 
11 20 M 5 5.14 5.33 7.00 1.00 4.57 6.71 5.38 5.50 5.92 
12 16 F 0 5.14 4.83 6.00 4.00 5.57 6.57 5.88 3.25 5.33 
13 16 F 13 5.14 5.00 6.20 3.80 5.29 7.00 4.88 4.63 5.38 
14 15 F 13 5.86 4.50 6.60 2.20 7.00 6.71 5.50 5.13 6.01 
15 18 M 11 7.00 7.00 7.00 1.00 6.14 7.00 6.25 6.88 6.59 
16 15 F 13 5.71 6.00 6.80 3.80 5.43 7.00 5.63 3.50 5.55 
17 17 M 7 6.43 6.17 7.00 3.20 6.57 7.00 5.50 5.50 6.01 
18 17 M 12 6.86 6.33 6.80 2.20 6.71 6.86 6.00 6.13 6.44 
19 16 M 12 6.29 6.67 7.00 1.20 6.57 6.71 5.63 3.88 6.26 
20 16 M 7 3.71 5.33 6.60 4.80 6.86 6.86 5.38 4.13 5.65 
21 17 M 7 6.86 6.00 7.00 1.80 6.14 7.00 4.75 6.50 6.25 
22 16 M 0 6.29 6.50 7.00 1.40 7.00 7.00 4.88 5.88 6.45 
23 16 M 3 6.29 6.33 7.00 1.80 5.29 7.00 6.00 5.13 6.21 
24 15 F 1 6.71 5.67 7.00 2.60 6.00 7.00 5.13 6.88 6.01 
25 15 F 1 5.00 6.33 7.00 1.40 5.57 6.86 5.13 6.50 6.37 
26 17 F 0 5.57 5.50 7.00 2.60 5.00 7.00 4.00 5.63 5.82 
27 15 M 12 7.00 6.50 7.00 1.00 7.00 7.00 6.25 6.00 6.70 
28 14 M 12 5.86 5.33 6.40 2.80 5.57 7.00 4.75 6.50 5.93 
29 20 M 4 6.57 7.00 5.80 1.60 6.14 6.86 5.25 6.13 6.21 
30 15 M 12 6.14 5.50 6.80 1.80 5.14 7.00 4.88 6.38 6.11 
31 20 M 5 5.29 5.83 7.00 1.60 7.00 7.00 5.75 5.63 6.18 
32 20 M 11 5.43 6.50 6.80 1.00 7.00 7.00 5.38 5.38 6.51 
33 15 M 10 5.14 5.50 6.80 1.80 6.29 6.29 4.63 5.13 5.96 
34 15 M 12 6.29 6.17 7.00 1.40 6.29 7.00 5.13 6.13 6.25 
35 21 M 4 4.43 4.67 6.20 2.40 5.57 6.71 4.50 6.50 5.72 
36 18 M 9 6.14 6.67 6.80 1.00 6.14 7.00 4.50 6.00 6.10 
37 18 M 8 5.86 5.33 6.20 3.40 6.57 3.71 4.25 5.88 5.37 
38 15 F 8 4.86 5.00 7.00 2.40 6.86 7.00 4.88 5.88 6.15 
39 18 M 9 5.29 6.17 7.00 2.40 5.14 6.71 4.88 4.63 5.78 
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# age G Gr IE COM EFF PT CH VAL RP RC AVG 
40 14 M 12 5.29 4.33 6.60 4.00 5.86 6.14 4.50 5.00 5.34 
41 16 M 10 6.00 5.50 7.00 2.00 7.00 7.00 4.75 5.75 6.20 
42 20 M 5 4.86 4.00 6.00 1.80 5.29 6.00 5.00 5.13 5.43 
43 16 F 13 6.71 5.83 6.80 1.60 6.14 7.00 6.00 6.38 6.37 
44 17 F 1 7.00 6.33 6.40 2.20 6.43 7.00 6.25 6.75 6.42 
45 14 F 10 5.43 5.50 6.40 3.80 6.00 6.71 4.13 5.13 5.40 
46 12 F 6 6.57 7.00 7.00 1.60 7.00 6.86 4.75 6.50 6.51 
47 17 M 12 6.86 6.50 7.00 2.60 7.00 7.00 4.88 5.63 6.26 
48 17 M 10 6.29 6.33 7.00 1.80 6.86 7.00 4.50 4.38 5.96 
49 15 M 10 5.43 6.17 6.80 2.00 5.71 7.00 4.38 4.38 5.71 
50 17 M 11 5.14 5.67 6.60 3.00 6.29 6.43 6.00 5.25 5.94 
51 16 F 13 6.86 6.83 7.00 2.00 6.14 7.00 5.50 4.88 6.26 
52 14 F 10 5.29 5.50 6.20 3.20 5.14 6.43 4.00 5.13 5.40 
53 15 M 1 6.43 6.17 6.40 1.00 6.71 6.14 5.25 5.25 6.08 
54 12 F 1 6.57 6.00 6.60 1.20 5.86 7.00 5.00 5.25 6.01 
55 14 F 1 5.57 5.33 7.00 4.00 6.71 7.00 3.75 6.88 5.92 
56 15 M 12 4.57 4.83 6.80 2.60 5.00 6.71 5.38 6.00 5.78 
57 16 M 0 6.71 4.83 6.40 3.60 5.43 7.00 5.00 5.00 5.45 
58 20 F 4 5.14 5.50 6.40 3.00 6.00 6.29 5.25 6.00 5.70 
59 18 F 3 7.00 6.83 7.00 2.00 7.00 7.00 5.13 6.75 6.50 
60 17 M 7 6.86 7.00 6.80 2.00 5.86 7.00 5.88 7.00 6.32 
61 15 M 10 6.86 6.67 7.00 1.00 7.00 7.00 5.00 5.50 6.50 
62 18 M 10 6.57 6.83 7.00 1.40 7.00 7.00 5.50 6.25 6.59 
63 17 M 7 7.00 6.00 6.80 1.00 6.71 7.00 6.25 6.88 6.29 
64 19 M 0 6.57 5.50 6.60 1.60 6.14 7.00 6.00 5.88 6.30 
65 19 M 4 6.00 5.50 7.00 2.20 6.86 5.71 3.75 5.50 5.66 
66 15 F 13 5.86 6.00 6.20 1.40 7.00 6.86 4.25 5.75 6.08 
67 17 M 10 6.57 6.50 7.00 2.40 6.43 7.00 5.00 5.75 6.20 
68 20 M 9 5.00 6.67 6.20 4.00 4.00 6.86 4.75 5.75 5.56 
69 14 F 3 6.71 5.67 7.00 1.00 7.00 7.00 5.25 5.25 6.40 
70 16 M 7 7.00 7.00 7.00 2.20 6.14 7.00 6.25 7.00 6.63 
71 16 F 13 6.43 6.00 7.00 1.20 7.00 7.00 5.25 4.50 6.09 
72 22 F 9 7.00 6.33 6.80 2.60 6.14 7.00 5.63 5.63 6.21 
73 20 F 12 6.71 6.50 7.00 1.00 6.86 7.00 5.75 5.88 6.46 
74 13 M 8 6.43 5.67 7.00 3.20 6.86 7.00 5.13 5.00 5.79 
75 18 M 9 4.71 4.50 6.20 3.40 5.29 6.29 3.75 4.50 5.18 
76 10 F 6 6.57 6.67 7.00 1.80 7.00 6.57 4.25 5.75 6.20 
77 12 M 6 6.14 6.83 7.00 2.00 7.00 6.86 4.25 4.25 5.83 
78 14 M 12 5.57 5.67 7.00 4.00 6.14 7.00 4.50 5.63 5.78 
79 17 M 7 5.86 6.17 7.00 1.00 6.29 6.71 5.00 6.00 6.40 
80 14 F 2 6.71 6.17 6.20 2.40 6.71 6.86 5.25 5.50 6.14 
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# age G Gr IE COM EFF PT CH VAL RP RC AVG 
81 12 F 2 6.71 5.67 6.20 1.00 6.29 7.00 4.88 5.50 6.16 
82 14 F 2 6.43 5.67 6.40 1.40 6.43 6.00 5.13 5.25 6.02 
83 16 F 2 6.86 6.50 7.00 1.00 7.00 6.86 6.25 6.75 6.74 
84 16 M 12 5.43 6.17 6.80 3.00 7.00 7.00 4.63 6.13 6.09 
85 18 M 11 7.00 7.00 7.00 1.60 7.00 7.00 6.38 6.75 6.71 
86 16 M 14 4.86 5.17 7.00 2.60 5.71 6.86 4.00 5.25 5.44 
87 17 M 0 6.71 5.33 7.00 1.60 7.00 7.00 4.88 5.13 6.06 
88 17 M 8 6.29 5.83 6.60 1.00 6.57 7.00 4.88 5.13 6.11 
89 11 M 6 6.14 4.83 7.00 2.40 7.00 6.86 4.00 2.63 5.38 
90 17 M 7 5.00 6.50 7.00 2.00 6.71 7.00 5.63 6.75 6.43 
91 19 M 9 3.57 5.17 5.60 3.60 4.14 5.57 4.75 4.25 4.90 
92 18 M 11 5.71 5.00 5.20 3.40 6.43 6.86 5.38 5.38 5.73 
93 16 M 3 5.14 5.50 5.80 1.80 6.71 6.43 5.50 5.25 6.01 
94 15 F 10 6.57 6.50 6.80 3.40 6.43 6.86 5.00 4.50 5.84 
95 20 M 4 6.71 6.33 7.00 2.20 7.00 7.00 5.38 6.25 6.15 
96 19 F 9 6.00 5.67 6.40 2.40 7.00 7.00 5.50 6.00 6.07 
97 14 F 10 3.86 3.33 6.60 4.80 4.71 7.00 5.13 6.25 5.35 
98 22 F 4 6.14 6.00 6.60 3.40 7.00 6.86 5.75 5.25 6.10 
99 17 F 0 6.57 6.50 7.00 1.00 7.00 7.00 5.13 6.00 6.35 
100 19 M 5 5.86 6.50 7.00 2.00 6.00 7.00 4.63 6.25 6.08 
101 14 M 3 4.29 5.83 5.60 2.60 2.57 5.71 4.75 4.88 5.15 
102 18 M 9 6.29 7.00 7.00 3.60 6.29 5.00 5.50 5.63 5.73 
103 15 M 10 4.57 5.17 6.00 2.20 5.14 6.71 4.75 4.38 5.23 
104 19 M 0 5.71 4.50 6.80 4.00 6.29 6.86 5.25 6.13 5.69 
105 15 M 12 6.00 6.00 6.80 3.40 6.29 6.29 5.00 5.75 5.88 
106 18 M 11 6.43 6.33 6.80 1.80 6.00 6.86 5.38 5.50 6.03 
107 20 F 4 6.43 6.00 6.20 1.80 5.86 5.86 4.50 5.50 5.84 
108 16 M 7 5.57 4.83 4.80 3.00 5.86 6.71 5.63 5.25 5.58 
109 17 M 11 6.29 4.67 6.60 2.80 7.00 7.00 5.13 6.13 5.79 
110 15 F 12 6.71 6.33 7.00 2.20 7.00 7.00 5.88 5.63 6.28 
111 16 F 12 6.86 6.33 7.00 2.00 7.00 7.00 6.00 5.88 6.49 
112 12 F 12 6.29 5.67 7.00 1.60 7.00 7.00 4.25 4.75 5.99 
113 16 M 12 6.71 5.83 7.00 1.20 7.00 7.00 4.75 6.25 6.26 
114 21 M 9 5.00 6.17 6.40 3.60 5.29 6.00 3.75 4.63 5.27 
115 14 M 3 6.71 5.50 6.80 1.40 4.86 6.86 4.50 3.75 5.39 
116 17 M 8 6.71 6.17 7.00 1.20 7.00 7.00 6.00 5.75 6.50 
117 18 M 11 6.14 6.50 6.60 1.20 5.86 7.00 6.13 5.63 6.37 
118 18 M 0 7.00 6.00 7.00 2.20 5.57 7.00 5.75 6.38 6.22 
119 18 M 5 5.86 6.00 6.40 2.20 5.14 6.43 5.00 5.50 5.84 
120 17 M 12 5.43 5.67 5.40 2.40 6.57 6.43 4.00 5.75 5.80 
121 15 M 12 6.00 6.50 7.00 3.00 6.86 7.00 5.00 6.13 6.11 
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# age G Gr IE COM EFF PT CH VAL RP RC AVG 
122 11 M 6 4.43 5.17 6.20 1.40 6.14 6.71 5.13 3.00 5.64 
123 20 F 0 6.86 5.50 6.40 2.00 6.86 7.00 4.38 5.88 6.00 
124 15 F 10 6.00 6.33 7.00 2.20 7.00 7.00 4.75 5.63 6.12 
125 21 M 9 6.29 6.83 7.00 1.80 5.29 7.00 4.63 5.25 6.02 
126 18 F 9 5.43 5.83 6.80 2.40 6.57 6.57 4.88 5.75 6.07 
127 22 M 9 6.86 7.00 7.00 1.60 6.29 7.00 5.50 6.00 6.38 
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Appendix D:  ESI Pretest 
Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M PI 
Lb
s R 
1R
M BI 
Lb
s R 
1R
M SI TI 
1 67 
13
0 95 5 109 
35
3 115 4 129 
62
1 115 4 129 
35
1 
132
5 
2 65 
14
7 115 5 132 
38
6 125 4 140 
54
8 145 5 167 
37
7 
131
1 
3 64 
11
6 105 5 121 
31
6 135 4 151 
56
6 125 6 148 
41
9 
130
1 
4 65 
12
1 65 3 71 
27
7 95 4 106 
57
3 95 5 109 
33
8 
118
8 
5 68 
14
2 115 4 129 
27
3 155 3 169 
49
1 135 5 155 
36
3 
112
7 
6 75 
18
9 225 5 259 
40
3 205 4 230 
39
8 215 4 241 
32
4 
112
5 
7 70 
17
2 105 5 121 
20
9 125 5 144 
34
3 185 4 207 
33
4 886 
8 71 
15
7 105 2 111 
22
3 115 4 129 
37
7 145 6 171 
34
1 941 
9 65 
16
0 115 6 136 
25
3 125 5 144 
39
4 125 4 140 
32
1 968 
10 70 
25
2 155 4 174 
19
4 225 3 245 
35
1 235 4 263 
29
1 836 
11 71 
22
6 135 4 151 
19
2 135 6 159 
28
6 155 5 178 
25
7 735 
12 64 
11
4 65 3 71 
27
5 85 4 95 
57
7 95 4 106 
34
9 
120
1 
13 63 
12
9 95 4 106 
34
7 115 5 132 
63
1 95 5 109 
33
2 
131
0 
14 63 
15
2 45 4 50 
23
6 95 6 112 
45
5 85 4 95 
31
4 
100
5 
15 70 
19
2 125 5 144 
21
4 185 5 213 
36
7 280 5 322 
37
0 951 
16 67 
13
1 95 5 109 
34
9 105 4 118 
56
2 105 5 121 
33
6 
124
7 
17 71 
17
8 145 4 162 
25
2 155 6 183 
36
8 225 4 252 
35
4 974 
18 73 
16
2 145 3 158 
27
5 205 4 230 
48
8 215 6 254 
39
0 
115
3 
19 70 
14
3 145 3 158 
31
9 155 6 183 
51
2 205 4 230 
42
2 
125
3 
20 69 
19
2 95 5 109 
17
8 115 4 129 
28
5 125 5 144 
25
9 722 
21 72 
18
6 145 4 162 
24
1 145 5 167 
32
9 215 5 247 
32
9 899 
 
 
 
97 
Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M PI 
Lb
s R 
1R
M BI 
Lb
s R 
1R
M SI TI 
22 69 
16
8 95 4 106 
20
1 115 5 132 
34
7 135 6 159 
31
3 861 
23 67 
14
9 135 6 159 
31
0 155 5 178 
48
0 155 7 188 
37
6 
116
6 
24 63 
10
8 85 3 93 
32
3 95 3 104 
61
9 105 2 111 
35
9 
130
1 
25 62 
10
4 75 2 80 
29
3 85 2 90 
59
4 95 3 104 
35
4 
124
1 
26 63 
11
7 65 3 71 
27
6 55 4 62 
47
3 75 5 86 
32
0 
106
9 
27 71 
18
1 85 4 95 
17
2 85 5 98 
27
5 95 4 106 
25
6 703 
28 71 
18
5 95 4 106 
18
3 115 5 132 
30
6 135 5 155 
28
2 771 
29 74 
22
4 140 4 157 
20
2 155 4 174 
30
2 245 6 289 
32
4 828 
30 68 
16
7 95 5 109 
20
4 115 6 136 
35
1 115 4 129 
29
4 849 
31 73 
23
5 205 3 223 
27
6 225 5 259 
38
1 305 6 360 
36
7 
102
4 
32 69 
17
9 135 5 155 
24
2 215 4 241 
43
8 285 4 319 
40
5 
108
5 
33 66 
15
3 95 3 104 
22
2 145 5 167 
44
2 145 4 162 
34
6 
101
0 
34 66 
16
1 135 3 147 
26
0 135 4 151 
38
5 225 5 259 
39
4 
103
9 
35 70 
20
8 155 6 183 
24
7 175 5 201 
33
9 225 7 272 
32
2 908 
36 73 
20
2 175 4 196 
27
1 185 5 213 
35
5 205 4 230 
29
8 924 
37 71 
20
1 155 5 178 
24
6 185 4 207 
34
9 245 5 282 
33
1 926 
38 65 
11
2 65 3 71 
27
5 75 4 84 
54
6 115 5 132 
38
2 
120
3 
39 72 
20
8 155 5 178 
24
1 205 5 236 
37
6 225 4 252 
30
9 926 
40 66 
15
4 95 4 106 
22
5 115 4 129 
39
5 115 3 125 
32
1 941 
41 69 
17
4 95 5 109 
19
7 105 4 118 
31
7 205 3 223 
34
5 859 
42 71 
25
7 150 4 168 
18
4 205 4 230 
33
1 280 5 322 
32
5 840 
43 66 
12
1 105 5 121 
38
4 125 5 144 
69
2 145 4 162 
39
8 
147
4 
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Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M PI 
Lb
s R 
1R
M BI 
Lb
s R 
1R
M SI TI 
44 65 
11
7 95 4 106 
35
2 105 3 114 
61
7 105 3 114 
35
1 
132
0 
45 65 
13
2 45 4 50 
24
2 85 4 95 
50
3 95 3 104 
32
1 
106
6 
46 61 
10
2 45 4 50 
23
4 65 5 75 
55
0 65 5 75 
31
7 
110
1 
47 70 
16
9 135 5 155 
26
1 195 3 213 
44
2 195 5 224 
35
6 
105
9 
48 70 
19
6 95 5 109 
17
4 145 9 184 
33
0 195 4 218 
29
4 798 
49 67 
18
2 95 5 109 
18
6 115 6 136 
30
9 185 5 213 
31
7 812 
50 70 
18
3 115 5 132 
21
0 185 4 207 
38
3 185 4 207 
31
3 906 
51 66 
11
1 45 5 52 
24
1 95 5 109 
61
9 95 4 106 
34
9 
120
9 
52 66 
13
0 65 5 75 
28
4 85 5 98 
53
1 65 4 73 
29
9 
111
4 
53 67 
11
2 105 2 111 
31
1 110 5 126 
54
2 125 4 140 
42
6 
127
9 
54 60 95 45 3 49 
22
7 45 4 50 
50
6 45 4 50 
29
3 
102
6 
55 63 
10
6 85 2 90 
31
7 85 2 90 
57
8 95 3 104 
34
9 
124
4 
56 67 
16
1 115 6 136 
24
4 155 4 174 
41
2 145 5 167 
32
8 984 
57 70 
15
0 115 4 129 
26
3 135 6 159 
45
3 145 6 171 
36
4 
108
0 
58 65 
13
2 135 2 143 
43
1 135 3 147 
65
2 155 4 174 
38
7 
147
0 
59 66 
13
2 125 5 144 
43
3 115 3 125 
58
5 135 5 155 
36
9 
138
7 
60 71 
19
8 180 5 207 
29
3 195 5 224 
37
2 225 5 259 
31
9 984 
61 68 
17
6 125 4 140 
22
3 155 3 169 
35
3 215 4 241 
34
6 922 
62 72 
20
1 135 5 155 
21
8 215 5 247 
39
4 225 4 252 
31
2 924 
63 70 
19
7 115 5 132 
19
7 155 5 178 
32
4 155 4 174 
26
9 790 
64 71 
16
2 120 4 134 
24
3 145 6 171 
40
9 155 6 183 
33
9 991 
65 71 
20
5 145 5 167 
23
2 155 6 183 
32
5 215 7 260 
31
7 874 
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Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M PI 
Lb
s R 
1R
M BI 
Lb
s R 
1R
M SI TI 
66 64 
13
2 95 5 109 
34
9 115 4 129 
59
5 115 4 129 
34
4 
128
8 
67 71 
18
1 95 4 106 
18
3 185 4 207 
38
3 185 5 213 
31
7 883 
68 74 
22
6 185 4 207 
25
8 205 5 236 
36
0 205 6 242 
29
2 910 
69 62 
10
7 95 3 104 
35
0 95 4 106 
62
7 105 5 121 
37
1 
134
8 
70 69 
18
2 135 4 151 
23
2 135 5 155 
32
7 185 4 207 
31
3 872 
71 62 
13
9 115 4 129 
38
8 125 4 140 
60
3 155 5 178 
39
1 
138
2 
72 66 
12
5 155 6 183 
57
7 135 3 147 
70
3 185 5 213 
46
5 
174
5 
73 65 
15
4 95 5 109 
33
3 125 5 144 
53
4 135 4 151 
36
2 
122
9 
74 66 99 75 4 84 
30
1 75 5 86 
51
8 115 6 136 
46
5 
128
4 
75 73 
18
7 185 4 207 
30
6 165 5 190 
35
3 225 5 259 
33
6 995 
76 50 97 45 3 49 
23
0 45 4 50 
49
9 45 4 50 
29
1 
102
0 
77 59 
14
5 65 4 73 
20
3 85 3 93 
39
0 95 6 112 
33
3 926 
78 63 
15
8 95 5 109 
22
0 95 4 106 
35
2 145 4 162 
33
5 907 
79 73 
19
8 145 3 158 
22
6 175 4 196 
34
2 225 6 266 
32
3 891 
80 61 
10
3 55 3 60 
25
2 55 4 62 
51
5 85 5 98 
34
6 
111
3 
81 61 
11
2 65 4 73 
27
9 85 4 95 
57
7 95 6 112 
35
6 
121
2 
82 63 
11
3 55 3 60 
25
5 75 6 88 
55
8 85 5 98 
33
8 
115
1 
83 64 
10
9 75 3 82 
29
8 95 4 106 
62
7 95 5 109 
35
6 
128
1 
84 68 
15
9 115 4 129 
24
4 145 5 167 
42
3 185 5 213 
37
1 
103
8 
85 74 
20
3 175 4 196 
27
1 195 6 230 
37
4 235 5 270 
32
3 968 
86 73 
21
1 115 5 132 
18
5 225 4 252 
39
1 305 5 351 
37
3 949 
87 71 
16
3 115 3 125 
23
1 135 4 151 
38
5 125 5 144 
31
3 929 
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Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M PI 
Lb
s R 
1R
M BI 
Lb
s R 
1R
M SI TI 
88 71 
20
5 175 3 191 
26
3 145 6 171 
31
3 225 6 266 
32
0 896 
89 73 
19
7 135 4 151 
21
8 175 5 201 
34
7 225 4 252 
31
4 879 
90 60 95 45 4 50 
25
2 65 4 73 
49
7 95 4 106 
43
8 
118
7 
91 68 
17
9 155 5 178 
27
4 185 5 213 
40
2 225 6 266 
36
3 
103
9 
92 71 
19
8 135 5 155 
22
3 185 6 218 
36
5 185 5 213 
29
1 879 
93 68 
13
6 120 6 142 
30
4 135 5 155 
49
3 145 6 171 
38
7 
118
4 
94 63 
13
0 65 4 73 
28
1 75 5 86 
50
1 95 4 106 
32
9 
111
1 
95 71 
20
2 135 4 151 
21
3 135 5 155 
29
9 225 6 266 
32
0 832 
96 66 
15
2 95 5 109 
33
3 115 4 129 
49
5 155 4 174 
38
3 
121
1 
97 64 
12
8 65 3 71 
27
7 85 5 98 
53
1 95 4 106 
32
9 
113
7 
98 63 
12
7 115 3 125 
39
1 115 4 129 
62
1 185 4 207 
43
9 
145
1 
99 67 
13
0 85 3 93 
31
8 115 4 129 
62
1 115 5 132 
35
4 
129
3 
10
0 74 
21
4 145 6 171 
22
7 215 4 241 
37
8 225 5 259 
31
0 915 
10
1 66 
12
1 95 4 106 
28
2 135 3 147 
54
1 135 4 151 
40
9 
123
2 
10
2 70 
19
5 165 5 190 
27
3 185 5 213 
36
7 215 5 247 
31
9 959 
10
3 68 
17
9 95 3 104 
18
4 115 4 129 
31
2 115 5 132 
27
8 774 
10
4 67 
16
2 135 2 143 
25
4 135 3 147 
38
0 184 4 206 
35
5 989 
10
5 66 
16
1 135 5 155 
27
1 155 4 174 
41
2 215 4 241 
38
0 
106
3 
10
6 75 
20
9 135 5 155 
21
3 205 6 242 
38
4 225 3 245 
30
5 902 
10
7 62 
11
5 105 4 118 
38
4 125 3 136 
70
9 165 3 180 
45
1 
154
4 
10
8 50 99 45 5 52 
25
4 45 3 49 
46
3 65 6 77 
41
3 
113
0 
10
9 71 
16
8 135 4 151 
25
6 195 5 224 
45
8 215 4 241 
36
8 
108
2 
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Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M PI 
Lb
s R 
1R
M BI 
Lb
s R 
1R
M SI TI 
11
0 69 
12
9 65 4 73 
28
1 65 4 73 
46
8 85 4 95 
31
9 
106
8 
11
1 63 
14
1 65 3 71 
27
0 95 5 109 
49
4 65 4 73 
29
6 
106
0 
11
2 62 
11
5 65 4 73 
27
9 85 3 93 
57
0 95 2 101 
34
2 
119
1 
11
3 67 
16
3 95 5 109 
21
2 125 4 140 
37
2 185 4 207 
35
5 939 
11
4 71 
20
4 175 5 201 
27
8 215 3 234 
37
9 205 4 230 
29
8 955 
11
5 66 
13
5 125 5 144 
31
9 145 6 171 
54
0 145 5 167 
39
6 
125
5 
11
6 73 
20
6 185 4 207 
28
1 205 5 236 
37
6 205 6 242 
30
3 960 
11
7 74 
21
3 135 5 155 
20
9 205 5 236 
37
2 245 4 274 
32
0 901 
11
8 72 
19
9 155 5 178 
25
2 160 6 189 
33
4 265 6 313 
35
5 941 
11
9 72 
19
8 135 5 155 
22
3 135 6 159 
30
6 235 4 263 
32
2 851 
12
0 70 
19
5 125 5 144 
21
4 155 5 178 
33
1 135 6 159 
26
7 812 
12
1 69 
16
0 115 4 129 
24
4 125 6 148 
39
9 145 3 158 
33
2 975 
12
2 61 
10
1 45 5 52 
24
4 65 4 73 
48
6 85 5 98 
41
7 
114
7 
12
3 69 
15
9 115 3 125 
36
0 135 6 159 
55
0 125 5 144 
35
4 
126
4 
12
4 64 
11
4 45 4 50 
23
8 95 4 106 
61
1 95 4 106 
34
9 
119
8 
12
5 73 
20
2 185 4 207 
28
7 220 6 260 
40
9 215 5 247 
30
9 
100
5 
12
6 63 
14
4 115 4 129 
38
3 125 5 144 
58
8 205 5 236 
45
3 
142
4 
12
7 72 
19
8 135 5 155 
22
3 225 5 259 
41
3 225 4 252 
31
4 950 
 
  
 
 
 
102 
Appendix E:  ESI Post-Test 
Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts SI 
1 67 
12
9 115 6 136 
41
8 125 4 140 
65
6 125 5 144 
36
6 
144
0 
2 65 
14
6 135 7 163 
46
4 145 6 171 
64
1 165 7 200 
41
1 
151
6 
3 64 
11
7 135 6 159 
38
8 155 6 183 
62
3 155 7 188 
45
4 
146
5 
4 65 
12
1 95 5 109 
35
6 115 5 132 
65
3 110 5 126 
35
7 
136
6 
5 68 
14
2 135 3 147 
30
1 165 3 180 
50
7 155 4 174 
37
7 
118
5 
6 75 
19
0 235 5 270 
42
9 210 4 235 
40
5 225 3 245 
32
7 
116
1 
7 70 
17
2 115 5 132 
22
3 135 6 159 
35
9 195 4 218 
34
1 923 
8 71 
15
3 135 4 151 
28
6 145 5 167 
44
2 175 8 217 
38
6 
111
4 
9 65 
16
0 145 6 171 
30
6 155 5 178 
43
7 165 6 195 
35
8 
110
1 
10 70 
25
1 160 4 179 
20
0 230 3 251 
35
7 250 3 272 
29
7 854 
11 71 
22
8 155 5 178 
22
1 155 6 183 
30
7 135 4 151 
24
3 771 
12 64 
11
4 75 2 80 
29
3 90 5 104 
60
2 105 3 114 
35
9 
125
4 
13 63 
13
0 105 5 121 
38
0 135 3 147 
68
0 105 6 124 
34
6 
140
6 
14 65 
15
4 65 4 73 
26
9 115 5 132 
50
4 105 4 118 
33
2 
110
5 
15 70 
19
0 155 7 188 
27
6 215 7 260 
43
6 315 7 381 
43
0 
114
2 
16 67 
13
3 105 5 121 
37
5 125 3 136 
61
8 115 5 132 
34
7 
134
0 
17 71 
17
9 160 6 189 
29
0 165 7 200 
38
7 245 5 282 
37
6 
105
3 
18 73 
16
1 165 7 200 
34
3 225 4 252 
52
2 245 7 296 
42
5 
129
0 
19 70 
14
2 155 5 178 
35
6 165 6 195 
53
0 215 6 254 
44
3 
132
9 
20 69 
19
2 115 5 132 
20
1 120 4 134 
29
0 135 5 155 
26
5 756 
21 72 
18
5 165 6 195 
29
3 160 6 189 
36
2 245 6 289 
36
9 
102
4 
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Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts SI 
22 69 
16
8 135 5 155 
26
1 155 5 178 
39
9 185 8 229 
36
0 
102
0 
23 67 
15
0 145 6 171 
33
0 165 5 190 
49
7 170 6 201 
38
6 
121
3 
24 63 
10
8 95 5 109 
36
5 115 3 125 
69
0 120 2 127 
38
0 
143
5 
25 62 
10
3 95 4 106 
36
0 115 3 125 
70
9 115 4 129 
38
9 
145
8 
26 63 
11
9 75 3 82 
29
7 75 3 82 
52
4 85 5 98 
33
2 
115
3 
27 71 
17
8 115 6 136 
21
8 115 7 139 
32
2 135 6 159 
29
4 834 
28 71 
16
0 115 4 129 
24
4 125 6 148 
39
9 155 5 178 
34
6 989 
29 74 
22
2 165 6 195 
24
7 175 6 206 
33
3 270 7 327 
34
9 929 
30 68 
16
7 135 6 159 
26
7 145 6 171 
39
0 145 7 175 
32
3 980 
31 73 
23
4 225 4 252 
32
1 245 6 289 
41
8 315 9 400 
39
7 
113
6 
32 69 
17
9 165 6 195 
29
9 235 4 263 
46
9 305 6 360 
43
9 
120
7 
33 68 
15
5 135 6 159 
29
8 185 5 213 
50
8 225 6 266 
42
6 
123
2 
34 66 
16
2 155 6 183 
31
4 165 4 185 
42
6 245 7 296 
42
5 
116
5 
35 70 
21
1 175 6 206 
27
4 195 6 230 
36
6 255 7 309 
34
3 983 
36 73 
20
3 195 5 224 
31
5 195 6 230 
37
4 225 4 252 
31
2 
100
1 
37 71 
20
3 155 6 183 
25
2 190 4 213 
35
5 250 5 288 
33
5 942 
38 65 
11
1 85 4 95 
32
7 95 5 109 
61
9 125 6 148 
40
2 
134
8 
39 72 
21
0 160 5 184 
24
9 225 2 238 
38
0 225 4 252 
30
9 938 
40 66 
15
5 105 5 121 
24
3 120 4 134 
40
1 125 4 140 
33
1 975 
41 69 
17
3 135 6 159 
25
7 145 6 171 
37
2 155 5 178 
31
5 944 
42 71 
25
5 145 4 162 
18
3 195 5 224 
32
9 275 6 324 
32
9 841 
43 66 
12
2 135 6 159 
49
4 155 5 178 
82
2 175 5 201 
44
9 
176
5 
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Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts SI 
44 65 
11
8 135 5 155 
49
1 125 5 144 
71
5 135 4 151 
39
5 
160
1 
45 65 
13
3 75 5 86 
30
2 95 5 109 
53
9 115 5 132 
34
7 
118
8 
46 61 
10
3 95 5 109 
36
8 95 6 112 
66
3 115 6 136 
40
0 
143
1 
47 70 
16
8 155 6 183 
30
3 215 5 247 
49
1 225 6 266 
38
7 
118
1 
48 70 
19
6 135 5 155 
22
3 160 6 189 
33
4 225 4 252 
31
4 871 
49 67 
18
3 107 7 129 
20
7 125 6 148 
32
0 205 6 242 
33
6 863 
50 70 
18
5 125 5 144 
22
3 205 4 230 
41
0 195 5 224 
32
4 957 
51 66 
11
1 75 6 88 
31
2 115 6 136 
70
7 125 5 144 
39
7 
141
6 
52 66 
13
2 65 5 75 
28
1 85 5 98 
50
9 95 5 109 
32
6 
111
6 
53 67 
11
3 115 3 125 
33
6 135 5 155 
59
1 135 4 151 
43
6 
136
3 
54 60 93 65 5 75 
28
2 75 4 84 
59
9 65 6 77 
32
7 
120
8 
55 63 
10
8 90 3 98 
33
6 100 3 109 
63
6 105 3 114 
36
3 
133
5 
56 67 
15
8 115 6 136 
25
3 145 4 162 
41
7 135 4 151 
32
8 998 
57 70 
15
2 135 3 147 
28
0 145 6 171 
44
8 155 6 183 
36
1 
108
9 
58 65 
13
1 140 3 153 
45
7 140 4 157 
68
5 165 4 185 
39
9 
154
1 
59 66 
13
3 145 6 171 
51
3 125 6 148 
65
4 155 7 188 
40
2 
156
9 
60 71 
19
6 215 7 260 
38
9 225 7 272 
43
0 260 7 315 
35
7 
117
6 
61 68 
17
5 155 6 183 
29
1 190 6 224 
43
7 255 6 301 
40
3 
113
1 
62 72 
20
0 170 6 201 
28
3 255 7 309 
48
0 255 6 301 
34
7 
111
0 
63 70 
19
6 155 7 188 
26
4 195 7 236 
38
5 205 6 242 
30
8 957 
64 71 
16
3 155 4 174 
29
9 175 6 206 
45
5 185 7 224 
36
8 
112
2 
65 71 
20
4 150 5 172 
23
9 165 6 195 
33
6 230 6 271 
32
4 899 
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Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts SI 
66 64 
13
3 115 5 132 
40
3 135 5 155 
67
9 125 5 144 
35
8 
144
0 
67 71 
18
1 135 4 151 
23
2 190 6 224 
40
3 215 6 254 
34
4 979 
68 74 
22
8 195 3 213 
26
6 215 4 241 
36
5 215 6 254 
29
9 930 
69 62 
10
7 115 4 129 
42
1 115 4 129 
70
2 145 6 171 
44
6 
156
9 
70 69 
18
0 160 6 189 
29
0 160 5 184 
36
9 225 6 266 
36
3 
102
2 
71 62 
13
9 135 4 151 
44
6 145 4 162 
67
5 175 5 201 
41
5 
153
6 
72 66 
12
6 155 6 183 
56
4 145 4 162 
73
5 195 6 230 
46
9 
176
8 
73 65 
15
3 125 6 148 
41
6 145 7 175 
62
6 165 6 195 
40
4 
144
6 
74 66 99 95 4 106 
33
9 95 5 109 
55
5 125 7 151 
47
9 
137
3 
75 71 
18
9 190 4 213 
31
6 165 6 195 
35
8 225 5 259 
33
6 
101
0 
76 50 99 65 4 73 
27
8 65 5 75 
56
3 85 5 98 
35
1 
119
2 
77 59 
14
5 85 6 100 
23
5 95 4 106 
40
6 115 7 139 
35
2 993 
78 63 
16
0 115 5 132 
24
9 105 5 121 
36
8 155 4 174 
34
3 960 
79 73 
19
7 165 4 185 
26
0 205 5 236 
38
5 255 7 309 
35
2 997 
80 61 
10
4 75 5 86 
30
9 65 5 75 
55
0 95 5 109 
36
2 
122
1 
81 61 
11
1 75 5 86 
30
7 95 4 106 
61
1 105 7 127 
37
5 
129
3 
82 63 
11
3 65 4 73 
27
9 95 5 109 
61
9 95 5 109 
35
2 
125
0 
83 64 
10
9 105 4 118 
38
8 115 5 132 
71
4 135 5 155 
42
1 
152
3 
84 68 
15
9 135 6 159 
28
7 155 6 183 
44
4 215 6 254 
40
3 
113
4 
85 74 
20
3 195 6 230 
32
5 235 5 270 
42
2 255 6 301 
34
4 
109
1 
86 73 
20
9 155 6 183 
24
7 255 5 293 
44
8 335 7 405 
42
0 
111
5 
87 71 
16
3 125 4 140 
25
0 145 4 162 
39
8 185 5 213 
35
9 
100
7 
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Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts SI 
88 71 
20
1 195 3 213 
29
6 185 5 213 
35
5 235 7 284 
33
3 984 
89 73 
19
8 155 4 174 
24
5 185 6 218 
36
5 235 5 270 
32
6 936 
90 60 97 95 5 109 
34
5 115 5 132 
59
5 135 6 159 
48
7 
142
7 
91 68 
17
5 155 4 174 
27
7 185 5 213 
42
2 225 5 259 
37
0 
106
9 
92 71 
20
0 145 6 171 
24
2 205 4 230 
37
8 205 4 230 
30
1 921 
93 68 
13
6 135 6 159 
33
4 145 5 167 
51
1 175 7 212 
42
0 
126
5 
94 63 
13
1 85 6 100 
33
0 95 5 109 
53
9 115 5 132 
34
7 
121
6 
95 71 
20
0 160 5 184 
25
9 160 7 194 
33
9 260 7 315 
35
7 955 
96 66 
15
2 115 6 136 
38
8 125 5 144 
53
4 175 5 201 
41
0 
133
2 
97 64 
12
8 85 4 95 
32
3 95 5 109 
56
3 105 4 118 
34
0 
122
6 
98 63 
12
8 120 5 138 
42
4 125 5 144 
66
9 195 5 224 
46
1 
155
4 
99 67 
12
9 125 3 136 
41
9 135 5 155 
70
9 145 6 171 
39
6 
152
4 
10
0 74 
21
4 175 6 206 
27
4 235 5 270 
41
3 250 5 288 
32
9 
101
6 
10
1 65 
12
0 105 3 114 
30
5 140 3 153 
56
9 140 4 157 
42
7 
130
1 
10
2 70 
19
6 175 5 201 
28
4 195 5 224 
37
2 225 5 259 
31
9 975 
10
3 68 
18
0 105 6 124 
20
5 125 4 140 
32
3 135 3 147 
28
7 815 
10
4 67 
16
5 145 3 158 
27
5 155 3 169 
40
6 205 4 230 
37
2 
105
3 
10
5 66 
16
3 145 5 167 
28
8 160 4 179 
41
9 225 5 259 
39
4 
110
1 
10
6 75 
20
9 155 6 183 
24
7 225 7 272 
42
0 255 4 286 
33
0 997 
10
7 62 
11
6 110 5 126 
40
3 130 3 142 
70
7 170 3 185 
44
2 
155
2 
10
8 58 99 55 5 63 
27
0 55 3 60 
47
8 85 6 100 
43
3 
118
1 
10
9 71 
16
6 155 5 178 
29
5 215 4 241 
48
1 225 5 259 
38
2 
115
8 
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Athlete Hang Clean Bench Press Squat   
# 
H
t Wt 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts 
Lb
s R 
1R
M Pts SI 
11
0 69 
12
8 95 6 112 
36
0 95 5 109 
56
3 115 5 132 
35
4 
127
7 
11
1 63 
14
0 95 5 109 
34
5 115 5 132 
58
0 95 6 112 
32
8 
125
3 
11
2 62 
11
5 85 6 100 
33
9 95 5 109 
61
9 115 5 132 
38
2 
134
0 
11
3 67 
16
1 115 7 139 
24
9 145 6 171 
40
9 215 7 260 
39
5 
105
3 
11
4 71 
20
6 185 5 213 
29
0 215 4 241 
38
2 205 4 230 
29
5 967 
11
5 66 
13
4 135 6 159 
34
6 155 6 183 
55
9 155 6 183 
40
9 
131
4 
11
6 73 
20
4 225 6 266 
39
2 235 6 277 
43
2 260 7 315 
35
3 
117
7 
11
7 74 
21
5 170 6 201 
26
6 230 7 278 
42
3 285 6 336 
36
3 
105
2 
11
8 63 
11
7 85 2 90 
26
8 120 3 131 
53
3 115 4 129 
40
4 
120
5 
11
9 72 
19
9 140 5 161 
22
9 140 6 165 
31
1 255 5 293 
34
2 882 
12
0 70 
19
6 135 4 151 
21
8 165 5 190 
33
5 145 6 171 
26
7 820 
12
1 69 
16
0 145 5 167 
29
9 155 7 188 
45
0 175 6 206 
36
6 
111
5 
12
2 61 
10
4 55 5 63 
26
0 75 4 84 
50
3 95 5 109 
42
7 
119
0 
12
3 69 
15
7 120 2 127 
36
4 150 5 172 
58
8 130 5 150 
35
9 
131
1 
12
4 64 
11
4 80 5 92 
32
0 105 5 121 
65
6 115 6 136 
38
6 
136
2 
12
5 73 
20
1 205 5 236 
33
5 245 6 289 
44
7 255 7 309 
34
9 
113
1 
12
6 63 
14
3 135 4 151 
43
8 135 6 159 
63
5 215 6 254 
47
5 
154
8 
12
7 72 
19
6 165 7 200 
28
2 255 6 301 
46
9 255 6 301 
34
7 
109
8 
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